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!48 - White Settlement and World Agrieulture —Taylor, G. {University of Sydney), 

The Institution ot Future White Settlement, A World Survey Based ou Physiographic 
DaUi, in The Geographical Reviei£!, Vol. XII, Xo. 3, pp. 375-402, figs. 9. New York, 
N. Y. July 1922. 

From the point of view of white settlement there are four types of 
nd surface which are unsuitable. These are first, the tundras of the 
liar regions, which are too cold for our ordinary domestic aiiitnals and 
so usually too dry though there is a possibility of the development of 
large-scale reindeer industry. Secondly, and most important, the desert 
;gions of the world, which are too dry [or agriculture though a certain 
aioimt of stock can live therein.. Thirdly, the rugged moutainous regions 
ad the high plateaus of the colder belts. In tropical regions of course 
le plateaus are much more favorable for settlement, but unfortunately 
ley are not very extensive. Huntington, however, believes that most 
lopical plateaus suffer from the excessive monotony of their climate and 
ae fact that the healthy variety of temperate regions is absent. On the 
ther hand. Bowman states as regards the tropical plateaus that there 
re two distinct seasonal climaxes, one at the height of summer and one 
[ the height of winter ; for the plateaus of Peru and Bolivia the.se 
imaxes last for a period of about six weeks, with very important effects 
pon the life of the region. Fourthly, there are the hot wet regions of the 
opics, where the natural resources are abundant but the climate is quite 
Ignited for white settlement on any considerable scale or indeed for any 
of wliite settlement requiring constant manual labor, 
hi the map here reproduced these four type? are given in a general- 
ed form, The regions left blank are those suited for some form of Bu- 
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opean settlement. Almost the whole of Europe and North Americal 
vailahle, about half of Asth and Australia, and relatively small propq 
ions of Africa- and SoutE America. 1 

In the moderately watered tropical regions a considerable populatioV 
,f pastoral whites will probably develop, but in the author’s opinion there 
5 no prospect of any large agricultural settlement. In the temperate re- 
ions are inserted the zones where the most important crops thrive. 

In the northern hemisphere the zones, like the chief mountain ranges, 
un for the most part from east to west and these zones are broken by the 
^xid and mountainous regions. In the southern hemisphere the trend 
inesof the continents run north and south, and the crop belts more 
less follow this direction. In no case does the crop region extend to 
he desert areas, but a belt of stock country always occupies the margins 
)i the desert. 

The optimum of the wheat crop is near the optimum of white settle- 
neat in northern lands. In southern lands the present wheat optimum — 
n easily tilled prairies — is on the dry side of the optimum of white set- 
;!ement. 0 . A. B. 

[249 “ Agriculture in Greece. — Eadas, S., in VEconomiUe d'Athenes:, Year IT, No, 29, 

pp. 452-555. Athens 2-15 Aug. 1922 (i). 

The present condition of agriculture in Greece does not differ very 
much from that of the Roman period. Most cultivators still use wooden 
ploughs with iron ploughshares. The only other agricultural implement 
used by farmers is the scythe. Sowing is done by broadcasting as seeding 
machines are unknown. Threshing is generally done by means of horses 
3roxen. Threshing machines, rollers, etc., are almost unknown. Manures 
are seldom used ; sometimes the dung of draught animals is put on the land 
when it is not used by the country people for fuel after drying. If the 
fanner owns ffocks of sheep or goats, which is seldom the case, he 
iiiaimres his fields with their dung by letting them graze there after the 
harvest. It is only recently that chemical manures have begun to be used 
ill very small quantities, to the extent of 6000 tons a year, chiefly on large 
estates and for special crops. 

There are many kinds of cultivation and the practice of allowing land 
to lie fallow is often adopted in Greece, both on large and small estates. 
This is considered necessary to prevent soil exhaustion ; but really it is 
of no use .since it does not restore to the soil any" of the substances which 
have been taken out of it. The only result is that the farmer restricts 
his crop to one half or one third of his field and deprives himself of the crop 
from the other half or two thirds each year. At the same time the nation- 
al yield decreases. For the farmer especially the loss is certainly great- 
er than the amount which he would spend on the regular manuring of 
ris field, which would in that case return him a crop twice or three time as 
large. The rotation system is also defective and entirely a matter of rou- 


(i) Sec R. Sept. 1922, No, 900. iEd) 


[1S48-I24»] 



development of ACtEICULTLTRE 


tine ' it le&ds td tlie cultivation of crops wBch are neither the most profit- 
able nor nfost suited to the nature of the soil. It leaves out of account the 
fact that all crops do not require the same degree of heat and moisture; 
a cold rainy place is suitable for growing wheat but not for barley, etc. 
Moreover, the kind of crop to be grown is chosen in a routine manner ac- 
cording to the colour of the soil, neighbouring cultivation, etc., whereas 
none of these indications are of great value. The choice of the crop wHch 
suits each soil and vice-versa is a matter of great importance to the future 
yield. Planting and sowing should be done according to ^e nature of the soil. 

Viticulture is also very defective' in Greece. Tillage is superficial; 
manures urdmown ; pruning is done hap-hazard. The use of sulphate oi 
copper, so common at the present time, is still a matter of very great diffi. 
culty in Greece subject as it is to all the conditions of bureaucracy and in 
consequence often arriving too late. The vintage takes place at a fired 
time without proper consideration of the ripeness of the grapes, because 
the changeableness of the weather obUges the wine-dresser to hasteirthe 
gathering of the grapes. As for wine-making and distillation, they arc 
carried out in a very defective manner, without those modern scientiic 
methods which enable wine to be well made and to keep well. 

As regards oil-growers, they are ignorant of the most elementary rules. 
The olive trees receive no attention. Their owners, like the owiieis 
of other fruit trees, took them as natural gifts intended to yield fniit 
without any trouble to themselves. Consequently it is by no means iracom. 
mon to find that fruit trees, and especially olive trees, are attaAed by ra- 
tions diseases which cause great loss and in some places even dc.stioy th 
crop The lack of elementary agricultural knowledge is noticeable even 
in the gathering of the fruit, which is not done at suitable times, as well as 
in the manner in which the gathering is done which causes much wasted 
fruit The extraction of oil from the olives is also done m a defective way; 
it is mainly done by means of crusliing mills worked by horses and with tie 
greatest disregard of cleanhness. Water power oil presses ate not fouud » 

^'^'^'^Breeding is insignificant and carelessly looked after. Generally tie 
farmers own no animals except their draught animals (one or ™ 
or horses) which, after all, form the necessary complement of 
economy. Such animals as there are, pass their whole h e m he » 
and are herded in roofless enclosures, exyxised to all weathers 
they are very frugally fed and in consequence they are thin and wea 
and of little value. Professional breeders, without the most e emeu 
knowledge of breeding, often see then flocks and beasts of bimk ^ 
without being able to help them in any way. 

1250 - f^rlcultural Experimentation in Assam dut^ 

• 192^- Mac Swiney, J. (Director, Department of Land and 

Assam), in Report of the Agricultural Department of Assam jor the year 

1922, 12 pp. SliiUong, 1922. _ , rxi. a." These aK 

Assam possesses four Agricultural K^nment S ^ , gjjong 
situated respectively at : l) Johrat — 2) Kannganj 3) P 
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_ 4) SliiUong. An estate has been bought at Titabor for the establish- 
jaent of a Rice-growing Experimental Station. 

1) At Johrat, most of the experiments are carried out on high ground 
where the soil is a fairly compact, reddish, ancient alluvium; the sub-soil 
^5 stiff and yellowish-grey. These soils have an acid reaction &nd are poor 
in lime and phosphates, for which reason experiments in liming and the ap- 
plication of phosphatic manures are in progress. 

The first liming experiments date from 1909 ; a piece of land that was 
limed that year is still producing good crops after 13 years have elapsed, 
though it is true that the yield is gradually diminishkg. The adjoinii^ 
nnlimed field is however unsuitable for any crop. 

It was found on comparing the effects of heavy applications of h‘me at 
long intervals with those of small and more frequent doses that although 
the heavy applications produced larger crops for the first few years, after 
the fifth season, the lighter and more frequent doses were superior. Excell- 
ent results were obtained with dung combined with wood ashes, 

band improved by the introduction of large quantities of ground lime- 
tone stood deep ploughing well, although deep ploughing was injurious 
t'here only a small amount of limestone had been applied. 

In the Assam valleys, the soil is improved by the addition of any 
Ikaline substance : lime, limestone, magnesium carbonate, and even so- 
lium carbonate, especially if it is accompanied by some fertiliser. Chem- 
fertilisers (except superphosphates) used alone have no beneficial 
ffcct ; ammonium sulphate is even injurious, since if applied several 
imes, it tends to increase the toxic character of the soil. 

The chief task of the Johrat Station is the acliniatisation, testing and 
election of foreign and native varieties of sugar cane. 

Manurial and rotation experiments are also made and good varieties 
){ sugar-cane are distributed to the growers. Up to 1920, 4 varieties had 
3een thus distributed : Striped Mauritius — B. 147 — B. 176 — J 33 ^ ; 
n 1921, two others were added : Co 9 and D 74. 

The yield (in tons per hectare) of stripped cane and saccharose (pre- 
sent in the expressed juice) in 1921, wliich was a good year, were as follows 
[or the best varieties tested : B 3412, 46.5 ; 4.15 — U 74,42.7 ; 4. 10 — 
r 247, 35.8 ; 3.^3 — Mauritius 55, 38.5 ; 61 — Striped Mauritius 38.2 ; 
3.84 Co 9, 35.9 ; 4.3 — B 147. 34 - 8 - 37 - ^ 2 a 33.9 ; 4.38.^ The va- 
rieties D 74 — G 33 a — Co 9 are distinguishd by their resistance to 
lodging induced by wind. 

2) At Karinganj, rice selection is carried on. For purposes of 
x>mpa risen are grown : pure line selection of 158 types of “ aus (winter 
dee) - 176 types of "sail” (transplanted winter rice) — 55 types 
of ” asra ” (a short -stemmed marsh variety of rice) — 343 types of 
“aman ” (winter marsh rice for sowing broadcast). 

Of the “ aus varieties, M 36-30 proved the best, and in 1921, its 
distribution to the rice-planters was begun. ” bate sail ” was the uiost" 
satisfactory of the " sail ” varieties. This, together with " George sail 
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and “ India sail' ^ is cultivated experimentally on a. large scale by 
agriculturists of the Surma Valley. ^ 

3) The chief work at Upper Shillong is the accUmatisation, w 
ing and propagation of the potato by "seed" . Of the 24 varieft 
tested in 1921, King of Potatoes^ British Queen, Up-to-date 
perator produced, as in preceding years, the highest yield per hectare 
These are the varieties chiefly distributed for planting. 

In order to obtain a supply of " seed ” for distribution, the first seed 
potatoes are given to expert growers who return to the Station one anil 
a half times the number of tubers that w^ere consigned to them, or (j 
they wish, sell to the Station at a rather higher price all the crop suitalj^ 
fox planting. The seed potatoes thus obtained are sold to the 
turists of the plain. 

Of the several varieties of jute cultivated, " Kakaya Bonibai” J 
tive to Bengal, has clearly proved the best. In 1921, the Station ohtay 
two other selected varieties of Dacca jute, D 154 and Green Olitoiiu? 
that will be used in a comparative experiment with " Kakaya Bomki”; 

Very encouraging results have been obtained from tobacco-gro^iJ 
in the Surma Valley. The leaf-yield of a Rangpur variety, MatiJ 
exceeded by 380 kg. the crop produced by the local varieties. 

The experiments conducted during the last three years in the Sun 
Valley have shown that " dhaincha ” [Scshanici aculeata) forms an esc 
lent green manure for the "sail" variety of rice. It should be so¥ 
immediately after the autumn-sown crop. 

Two herds of cattle, cjiie of pure-bred Patna animals, the otk 
consisting of hybrids Patna X Rhutia are reared separately at tl» 
Upper Shillong Parm. The improved bulls obtained are sold to tliea^ 
culturists and the demand far exceeds the supply. 

4) At Shillong, experiments are in progress with fruit trees IroE 

the temperate zones. Many varieties of apple and pear trees have alreadi 
been acclimatised at this Station. K. D. 

1251 - Experimental Work in Progress in the Laboratories, Rotharasted Expfff 

mental Station, England. — Current Leaflet, pp, 1-8. Harpenden, 1022. 

The investigations and experiments carried out at the Rothamsted 
Experiment Station, both in the laboratory and in the field are of woild 
wide importance. The following resume has been made of the experiuiei 
now in progress : — 

Bacteriological department, — Main lines of work now pioc« 
ing : — 

, 1) A study of the rapid changes in bacterial numl^ers infields 
relationship to nitrate increase and decrease. The metfiod 

consists in taking soil samples from a plot at, two hourly iriei^ 
for periods up to 86 hours and estimating bacterial numbers and tiitis 
from each sample, 

2) A study of the soil bacteria capable of decomposing 
cresol and naphthalene. These organisms are of importance as they*® 
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use of the antiseptics in soil, for the destruction of pests. The in- 
restigation comprises the geographical distribution of the organisms, their 
)hysiology, and the changes which accompany the addition of phenol to 

3) The influence of farmyard manure on the growth of clover and 
)thcT leguminous crops and on the development of the root nodule bacteria, 
s being studied in pot experiments and in the field. 

Botanical Dep.^rtmEnt. — In the Botanical Department problems 
elating to the nutrition and grovrth of plants come under consideration 
iud are dealt with chiefly in pot and water cultures. Special attention is 
3eing directed to the effect of high temperatures and excessive sunshine 
)n growth and also to the stimulating action that appears to be exercised 
jy very small quantities of certain chemical substances, siich as boric acid, 
vvhich are poisonous in heavier doses. 

The comparative effect of artificial fertiUsers on meadow hay is invest - 
gated by means of detailed separations of the hay from 3"ear to j^ear, the 
relative amounts of the different species varying considerably with the 
manure. 

Soil Chemistry. — a) Nitrogen Cycle. 

1) The rapid fluctuation in nitrate content of field soils and their 
relation to bacterial numbers (in co-operation with the Bacteriological De- 
partment) . 

2) The rate of nitrification of sulfate of ammonia applied to field 
ioil as earty and late top dressings. 

3) The fixation of nitrogen by green algae in pure culture (in con- 
junction with the Mycological Department, Algology vSection). 

4) The development of improved methods of analysis for the study 
of the nitrogen compounds of the soil. 

5) A survey of the total nitrogen content of the soil of certain fields. 

b) Carbon Cycle : i) A study of the organic matter of the soil with 
special reference to humic products ; their mode of formation, properties, 
and distribution. 

\ 2) The dephenolising power of the soil, with special reference to 

the action of manganese. 

c) Green Manuring : The relative value of different s^^stems of 
^reeii manuring and their effect on the nitrogen c\t1c and carbon cycle 
in the soil. 

Fertitjsing chemistry. — a) PJwsphatic Fertilisers. — A study of 
the citric solubility of different basic slags and mineral phosphates and its 
relation to their nianurial value. 

b) Potash fertilisers. — A study of the relative manurial values of 
>rilphate and chloride of potash, and of their effect on the soil. NP 

Routine anai,ysis. — A very large number of analyses 
nia nines and plant products are made every 3'ear by the assistant staff. 

Fermentation department. — In the laboratory' for Fermentation 

the methods for converting straw into Artificial Farmyard Manure 
^re l3eing studied with a view to reducing the cost of production on the large 
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scale. The fresh water required to wet the straw is not available iu m 
places, but a considerable amount of surplus straw lies along the Es. ^ 
creeks. Straw has been treated with sea water and found to prodnc^^ 
satisfactory manure although the fermentation proceeds more slowly tha 
with fresh water. 

Many types of waste vegetable material have been tested and some of 
these yield a richer manure than straw. The quantities available in this 
country^ are however usually very limited. 

Insecticide and fungicide department. — The work done in this 
department can be classed under two headings : 

1) The study of natural and synthetic products with the main pm 
pose of correlating chemical constitution and physical state with toxico 
logical action on plant pests and disease organisms. 

During the past two years investigations have been made on tlie toxi 
city of many chemical products to soil pests such as wireworms and eelwoTiie 
both on a laboratory and large glass-house scale. 

Certain plants poisonous to insects have been examined and one 0] 
them, Tuba root (i), found to be efficacious against caterpillars. 

At present an attempt is being made to find a substitute for nicotint 
by examination of various synthetic products. 

2) A biochemical study of the nature of immunity particularly with 
reference to Wart Disease of Potatoes {Synchilrium endobioticim). Attempts 
are being made to correlate certain biochemical and physico-chemical fac- 
tors with immunity. Collateral properties, such as the boiling and cook- 
ing qualities of potatoes have a place in this research. 

Various grafting experiments are being done and attempts made to 
find a fungicide capable of eradicating the disease. 

PROTOZOOI,OGY DEPARTMENT. — The investigations of Russell and 
Hutchinson on partial sterilization of the soil lead to the \dew that in 
normal soil the increase in bacterial numbers was inhibited by a biological 
factor provisionally regarded as the soil protozoa. Recently satisfactou 
methods have been devised for counting these organisms and an extended 
experiment covering 365 days showed that an inverse relationship exists 
between the bacterial numbers and those of the active amoebae. 

Flagellates do not appear greatly to affect the bacterial numbers, hnt' 
in one species the active numbers show a two-day periodicity. Tlie phy 
siology of the dominant species of soil protozoa is being investigated, and 
a survey made of the protozoan population of soils obtained from various! 
parts of the world. 

Soil physics department. — The properties of the soil that are at 
present studied in this department can be broadly divided into two groups 
dealing respectively with the soil particles themselves, and their relations 
to the soil water. The first group embraces problems of soil tilth, the effed 
of clay and organic matter, and the colloidal properties of soil. The secon 


(i) De:iueUa {Derns) eliipUcu. — See F. January 1920, No. 143. 
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foup includes studies of the complex relations between the soil-solution 
nd the soil and an important investigation into the hydrogen-ion conceu- 
ration of the soil-solution. 

Considerable field work, involving dyna monieter measurements with 
liferent implements, is done on soil cultivation, and in the meteorological 
action of the department observations are made on the effect of meteoro- 
>ncal conditions on the soil. 

St ATiSTiCAt DEPARTMENT. — The Statistical laboratory was founded 
a 1919 ^ view to applying the powerful methods of analysis supplied 

iv modern statistics to the agricultural, meteorological, and biological ob- 
ervations made at the Station. The Rothanisted crop weather records 
xtend for nearly seventy years, and in accuracy as well as extent form an 
nparalleled body of data, for the study of the causes of crop variation, 
'hree main causes of variation have been distinguished in the wheat yield 
roni Broadbalk field ; of these the most important is that of the weather, 
be very complex effects of which are in process of analysis. 

Institute of Pe.ant Pathology. — Entomology Department. — 
.'he work of this Department is divisible into 4 cliief branches : 

1) Research work on the biology of Aphides, with special reference 
0 the Bean Aphis [Aphis rumicis) including factors underlying the differ- 
nt phases of its reproductive capacity and the relative susceptibility to 
ttack of different varieties of broad beans and field beans. 

2) Researches on the insect and other invertebrate fauna of the soil 
uth particular reference to distribution in depth and the effects of manurial 
nd other treatments of the soil. 

3) An investigation of the relative toxicity of various chemical com- 
xiunds and their possible value as insecticides (in conjunction with the 
[nsecticide and Fungicide lyaboratorv). 

4) The life-history of the gout-ffy of barley [Chlorops laemopus), 
winter host and methods of control. 

Mycology Department. — Among the investigations in progress 
i) The numbers, distribution and functions in ‘the soil of the fungi 
d microscopic green plants [Algae). A monograph on these orga- 
nis and their soil activities is being prepared. 

2) The killing powers of various chemicals, heat etc. on fungi 
d the way in which death is brought about. 

3} The growth of fungi in relation to various external conditions. 

4) The changeability of fungi and bacteria in various ways such as 
eir power of attacking plants, etc. 

5) Various problems in connection with wart disease of potatoes, 
)re particularly the relation of the last to the fungus and methods of get- 
's rid of the latter from the silo. 

b) An intensive study of the parasitic fungus Botrytis cinerca, which 
uses grey mould. 

7) The fixation of nitrogen by green algae in pure culture (in con- 
nction with the Chemical Department). 


M. Iv. Y. 
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12 - The Climate of the mountainous Regions of Minas Geraes (Brazil) in fielatin 

to agricultural and zooteclmical Conditions.-!, alvaro a. de Siweisa, «,,« 
riiis ehoroiralicas, Vol. 1 , PP- 1 - 327 . Be o Horizonte, 1921. II. Ferraz Sampai 
in BoU-Um de Nomees, Directors de MeUorolopa, Ministeno de Ainceeltum. 
e Commercio. Rio Janeiro, 1922. ^ r rt ct.i. t x nr- 

In the mountainous regions of the interior of the State of Mnias Getae 
the lowering of the temperature which coincides with increase in altituj 
makes possible both extensive cattle breeding and the growth of certai 
temperate zone crops, such as wheat and fruit trees of the Rosaceae giou. 
The following Table which is a record of observations made at tb 
Meteorological Station at Caxambu gives some idea of the special climati 
conditions of the region. 


January 
February 
Marti 
April. 

May . 

June . 

July . 
August 
September 
October 
November 
December 


Meteorological observations made at the Caxambu Station, 

■ " i Temperature 


ilonth 


. il Rainfall 
absolute ■ absolute 1 


mean maximum minimum 


Xtbu- 

lositv 


i 20. '’6C. 

320.4 c. 


336 


33.0 

.... 1 18,0 

28.8 

! 15.1 

29.0 

....... -! 13-8 

27.0 

: ■ : 13 3 

29.0 


30.0 


33-6 

■ 19. t> 

. 32.8 


33-2 


32.6 


12 «».2C. 

9.0 
.9.8 

5-8 
-01 
- 1.6 
- i.o 
- 1.6 

2.0 

3.8 

6.6 

7.2 


338.3 mm. 
177-5 
113.8 
95-2 
29.7 

20.6 
15-9 

23.7 
i 69,2 
^ 150-9 
' 187.6 

I 215-4 


7.6 

6.5 

6.4 

5-2 

4-2 

3-9 

3 - 2 

4.0 

4 - 3 

6.1 


161.1 

165.1 
I/4-: 


According to this Table, the temperature often falls below o» dm 
winter ; in the highest localities the winter is still more sever^and ^ 
and mists are very frequent. As the sea is 
rises and sub-tropical and tropical areas are gr y 
rainfall is abundant, as is the case m all other parts of this S . 
a dry season which corresponds with the coldest months 
Weat. - Apparently wheat-growing in these ^ 

to paT Good rZlts have been obtained at the “fazenda tipo 
sowing on November 25 and reaping on March 20. 

4 dicinai, Peants. - Throughout the ^lesce 

very useful medicinal plants are found, no a T ■ j jo: t 
Euphorbia, with lobed leaves, furmshmg a very p Pubiaceoiis 
treatment of venereal diseases — ’ excellent 

of the genus Psychotria with yellow, tough leav es, an exceUeiii 
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iulomyricia longipes Berg, one of the Myrtacese, from the bark of which 
tianiia freely exudes the Castor oil plant [Ricifius communis) grows 
yild and in great abundance. 

Fruit* TREES. - In the high ‘^sierras ” formed of gneiss and other 
eldspathic rocks their disintegration produces a soil which is very suit- 
ible for planting European fruit trees. 

SilvEira saw at Itatiaia, at an altitude of 2000 in., pear and airple- 
rees laden with very fine fruit, and at Jordan (1700 m.) fairly vigorous 
)liini trees bearing fruit. 

With the financial help of the Minas Geraes Government an experi- 
nental orchard has been planted at S. Maria da Fe with pear, apple and 
dierry trees. 

Altitude limit oe tropical and sub-tropical crops. — On the 
fose Mariano estates ('‘Sierra Cipo”), mango trees bear good fruit up to 
[000 in. ; citrus fruits are also grown. The coffee bush flowers ‘all the year 
round, but the yield is not satisfactory. 

C.\ttlE breeding. — Oving to the humidity and heavy rainfall, 
ihe pastures are always green. The wild forage plants are excellent ; it 
s sufficient to mention At undinar ia cannavieira Alv. Silv. the composition 
)f which is as follows ^ — ■ 

Moisture 

Ash 

Protein 

Fats 

Cellulose 

Non- nitrogenous extracts 

100.00 

On the Cipo " sierra ”, in the district of Mantiqueira, breeding can 
c carried out successfully at between 1630 and 2000 m. G. A. 

253 “ Effect of Meteorological Factors on the Quality and Quantity of Wheat 

produced in Aigentina. — ' HessliNG, N. a., ill }iIonihly Weather Review, Vol. 50, 

6, pp. 302-208. Washington, June :g22. 

Results of a study on the relation between w^heat production and 
icteorological phenomena in Argentina. Special importance has been 
^signed to rainfall and temperature. 

Rffkcts op rainfall. — An excess rather than a lack, of rainfall is 
etrimental to wheat in that part of Argentina where it is chiefly grown. The 
iJ^gest crops are obtained when the rainfall is nearly at its lowest, i. e. 50 

0 100 mm. during the 3 ^winter months, and 100 to 150 mm, from Septem- 
<=r to Kovenil>er (see Tables I and II). Above and below this limit a de- 

in yield is noticed. The decrease observed when there is an increas- 

1 rainfall is not however, in proportion to this increase; there are cases 

in spite of abundant rains, a ver^^ good crop is obtained. It might 
^ concluded from tliis that the decrease in 3deld is due less to the rains 
ran to other meteorological factors connected with them. 


2.94 

6.93 

2.10 

39-73 

36.58 
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Tabl^. I. — Relation between grain yield {in Jg. jicr ha.) 
and winter rains {June-Aitgnst), 


Millimetres g{ rain 


teas then 

! 1 

io -?5 ' 

25-50 j 

50-100 

1 100-150 

15 <« 00 | 20(^230 ’2J0-3 

Number of caaes 5 

Average yield ■ 585 kg 

Maximum yield ‘ 662 

Minimum yield ' 467 

i ® 

588 kg 
821 

1 350 

9 

671 kg 

822 

460 

16 

751 kg 

1070 

216 

12 

704kg 

1224 

422 

J ^ r 

708 kg 631 kg 5,|.| 
844 687 

536 j 597 ^ 


Up to the present the winter and spring rains have been cousidei? 
in two separate groups. But from the data gathered by the writer it j 
evident that there is compensation between the two groups. Wtien ther 
are less than 25 mm. of rain during the winter, a good crop may still h 
obtained if the spring rains are very abundant. In other words, aften 
very dry winter season, the more abundant the spring rains the higki 
the yield. ^ 


Tabi^e II. — Relation between grain yield [in kg. per ha.) 
and spring rains {September -Nov ember). 

! Millimetres of rain 


f 25-50 50-100 ‘ 100-150 150-^00 200-350 250-500 j 300-350 350-500 49Ch| 

i ^ ! : _ i . ; 

Number of cases. . ! i j 5 ^ ii : 6 in | 13 5 21 

Average yield . . . 353 kg 450 kg 797kg 687 kg 674 kg' 720 kg: 650 kg 751 kg 572 

Ma^mum yield. ■ — 756 1224 909 852 1 989 1844 860 - 

Minimum yield . . — ^ 216 561 556 .440 1501 422 642 — 


The Spring rainfall (September-November) required to ensure a mas 
mum yield is less if the June- August fall is heavier, \Vlien the winte 
rainfall exceeds 100 mm., the maximum yield is obtained with the mini 
mum spring rainfall (9.91 qx. and 100-150 mm.). 

On the v/hole, it may be said that, with very rare exceptions, the raiii 
fall in Argentina is always sufficient to ensure a good yield. Consifieri? 
the territory as a whole, it will be found that during a period of 30 yeai 
there was only one year of real general drought, namely Ontii 
contrary, taking each province separately, it will be noticed that the iri! 
ter drought becomes more frequent the further one advances into then 
terior of the country, for instance, in the provinces of Cordoba andtj 
Pampa, The best rainfall, as regards quantity, is 100 mm. for the moRtl 
of June and July and lOO mni. for those of September and October. 

Effect of the temi^Erature. — The influence of the temperari 
on the yearly fluctuations in yield is much greater that that of the raini^J 
In years when the yield is good, the spring temperature is below the noriifi 
whereas it is above when the yield is poor. The yield, is therefore, ic 
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ratio to the temperature. The following are the coefficients of cor- 
.ktion for each succeedii^ two months after sowing : 


June- July o.io 

Jiily-August 0.32 

August-Septembei 0 5g 

September- October 0.75 

October-November 0.67 


After August the negative action of high temperatures becomes evid- 
and the coefficient of correlation during the whole period August- 
/eiiiber is very high (— 0.81). 


TabLK III. -- Difference heiiceen the Wheat Crop 
idated from the retrogressive factor and the actual Crop [in kg. per ha) 



Estimated 

crop 

Differing 

from 

Uie actual 
crop by 

Years 

Estimated 

crop 

Differing 

from 

tbe acfiial 
crop by 


720 kg 

— 17 ky 

1905 

699 kg 

— 52 kg 


658 

-f 84 

‘ 1906 

637 

+ 109 







] 

1032 

— 184 

1908 

762 

60 

[ 

845 

— 10 

1909 

678 

— 67 

■ 1 

678 

| — 119 

xgio 

554 i 

+ 81 


304 

1+40 

igir ' 

910 1 

— 314 

7 

658 

99 

igi2 ^ 

720 ! 

+ 17 


1053 

: 160 

;i 9 i 3 . 

491 

— 57 

) 

803 

I -i- 48 

1914 

866 

— 131 


637 

— 35 

1915 

554 

+ 138 

r 

470 

1^4 

1916 

470 

— 137 


803 

39 ' 

■ 1917 i 

699 

— 184 

5 

658 

1 + 159 

: igi8 ' 

762 

— 48 

1 

782 

! + 55 ' : 

: 1919 

907 

+ 84 


In 1893 and 1898, in which years the Spring was cold and dry, the crop 
5 as high as in 1919, when the Spring was cold and excessively rainy, 
lilarly, in the years when the Spring was warm and dr^^ (e, g., in 1910 
the crop was as low as in those when the Spring was warm and 
(e. g., in 1896 and 1918). 

In Argentine, therefore, the temperature is undoubtedly the most 
)ortant meteorological factor from the point of view of wheat yield. 
Estimate of crop BASiCo on thermometricae ouserva'iions. — By 
the coefficient of negative correlation between the yield and the 
iperature from August to November, it is possible, within certain lim- 
fo estimate the future crop. For this purpose a constant factor 
=t be found which, multiplied by the temperature or by the digressions 
the normal, gives the yield . 
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This constant factor, generally called the '' retrogressive factor ", may 

. , SXY, T • 


be calculated by means of the formula b ■ 


- where b is the retrogres- 


sive factor, the variable (in this case the temperature) and y the result. 

ing variable (in this case the crop). „ - £ 

For the whole territory, b is equal to 208 for the months from Augi\st 
to November; if the temperature increases or decreases by o«edegree: 
above or below the average for the above-mentioned period, there is u cor- 
responding increase or decrease of 208 kg. of gram per ha. 

Table III gives the data relating to the yield for the period 1890-1915, 
as estimated by the coefficient of retrogression, and the difference between 
the yield thus estimated and the actual yield. 

Correlation between grain yield and rain in Argentina. 


A 




t *1*4!'^* 


-I'o : ZS-50 '■ lOO-lSO ; 200-250: 306-550 ; WO-W n,,„ 

10-25 50'I00 150-200 250-300 550-W0 

Explanation. 

^ = average yield in kg. per ha. in relation to winter rains ( 
yieldl kg per ha in relation tospring rains (September-November) ; »m. - 

in most cases, the estimate is ,2ve«thev*S 

amongthemandthatof ign 's very marked, ^"that y j 
had promised weU, was damaged by the 7 topF 

the last part of the period of growth. In 1895 an ) 4 
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I again. Sometimes, though more rarely, late frosts attack the crops 
an advanced stage ; this happened in 1908, in the middle of October. 
Kffects oe cloudiness and sunshine on The weight of the hecto- 
— - 3 .ti 6 ’tcmpcrs't'urc Slid rsin do not 3.ppGcir to exert flny influence 
hatever in this respect. ^ In the absence of data relating to hours of sun- 
line, the writer based his calculations on cloudiness, which is more or less 
inverse ra tio to the hou rs of su nshine . An exa mina tion of the data shows 
lat an increase of cloudiness is attended by a decrease in weight. G. A. 

54 - Effect on the Yield of Wheat of Variations in the Degree of Humidity of the 
Soil during and after the critical Period. — azziO. in ii Colt ivmore, Year Lxvrir, 
No. 28, pp. I ' 7 - Casale Motif erra to, Oct. igdd. 

The experiments made in 1920- 1921 at the Botanical Gardens of 
te Royal University of Rome on the Carlotta Strampelli. Apulia and 
Delta varieties of wheat have fully confirmed the existence of a critical 
friod in wheat in respect of the humidity of the soil ; the period which 
jrresponds with the period of the formation of the ear, would fall within 
IP 30^*^ day before and the day after the formation of the ear (i). 

In 1921-T922 experiments with the varieties Luigia Strampelli and 
raro were continued at the Botanical Gardens and at the Practical 
ool of Agriculture at Rome. From April 24 until the harvest a series 
veighings of whole plants (10 at each weighing) were made at fixed 
la’als and the length of each plant was measured. The result'^ are 
in in Table I. 


Table T. ~ 

Ret^uUs of the 

expcrimenls 

of I92I>T922. 



Cervaro 

nnigia Strampelli 

D:i1c of 'lotcrinination 

Avera^^c ■ 


AvtT!i<JO 



^weight per plant 

Eenalli 

.-'i^ht per plant 

Iveiii4th 


(witli ear) 


(with ear) 



gm. 

cm. 

gni. 

cm. 

ipril 

■ ; 5-3 

59 

5-5 

58 

lay . 

■ 1 6.4 

78 


66 

» 

. ! 8.S 

82 

II. 8 

87 

» ■ • 

■ 1 ro -5 

ri4 

9.8 

100 

» 

. i 9.6 

115 i 

Q.i 

104 

une , . 

• ■ 9.5 

118 

8.7 

to6 

uly 

• ; 8.9 

118 

7.7 

107 

» . 

. : 8,2 

r20 

7.1 

117 

» 

• I 7.8 : 

120 

65 

118 


6,5 

j 

120 

6.3 

ir8 


The Cervaro variety formed ears from the 15*'^ to the 22"^ May; the 
?ja vStranipelli from the to the 16^^. 

These data confirm the fact of the existence of a critical period as 
«ds moisture, in relation to earring. During the period (8-22 May) 


(1} See K . MarcE 1922, No, 299, { Eii .) 
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the length of the stalks and the weight of the plants increase rapidly. 
The plant as soon as it flowers, ceases to grow and after the flowers have 
set grain its weight begins to decrease rapidly ; when it has reached com- 
plete maturity, its weight is less by maximum at the time of 

forming ears, in the two varieties quoced from 10.5 to 6.5 and from 11.8 
to 6.3 respectively. 

These decreases in weight indicate approximately the amount of moist 
ure accumulated to keep pace with rapid transpiration and organic devel- 
opment. 

Pot experiments (9 series of 5 pots for each of the two varieties) 
were made at the same time at the Botanical Gardens, by regulating arti- 
ficially the waterings in variable quantities in the difierent series ; the ears 
were formed, on the average, between May 14 and 16, flowering took 
place from May 20 to 23 and the plants were cut from June 19-20. 
The experiments may be divided into -3 groups : — 

Group (series 4-10 and 14-20). — Watering was done from 5-7 
days before the formation of ears until 9-10 days before cutting. 


Table II. - Results of the experiments of the 1^^ group. 


~~ ' — T 

Cervaro j 

! 


Luigia Strampelil 


Number i 

— 

; 


1 







of I 


Number 

Number 

Weight i 

Average i 
weight 


Number 

Number 

Weight Averiijt 
nferaid 

water- i 

Series 

ot 

of 

from i 

of 

grain frouL ! 

Series 

of 

of 

from 

oi!,’ni2 

fronj 

ings i 


plaiiLs 

stalks 

5 pots 

caeli ear ‘ 


1 plants 

stalks 

5 pots 

each eai 





gm. : 

cijm. 







2 

4 

. 

18 

21 

9.10 

48 

i 14 

18 

28 

II -5 

41 

3 i 

5 

18 1 

21 

12.75 

60 

! 15 

: 18 

30 

16.17 

55 

4 ! 

6 

20 

20 

10.87 

54 

ji 16 

: 18 . 

; 27 

13.6 

69 

5 i 

r; 

21 

23 

10.00 

42 

i; 17 

20 

46 

235 


6 i 

i ^ 

16 

! 25 

21.00 

■ 84 

li 

: 18 

. 40 

25.6 

64 

7 ’ 

8 

ii 9 

17 

33 

16.50 

50 

Ii *9 

18 

; 42 

23-7 

59 

6j 

i 

19 

36 

22.50 

62 

! 20 

^ 17 

i 50 

32,6 


The increase in the number of stalks and of the yield piogiessetl fm 
passu with the increased supply of water, but it was not possible to gel 
tbe full maximum utilisation of the water. . -i n 

The wheat plant was able to utilise the moisture in the soil up 
15 days after the formation of ears. . 

Group (Series 3-13). - Waterings were started at the ver>' b ^ 

ning of the formation of ears and were continued as m the preceding g P 
When the waterings began the plants looked sickly and the ears 

scarcely out of their sheaths. Watering caused a lively an^^^^ 

tion, but the yield was scanty and only about half that of P 

3^^ GROriP (series 2-12). — Abundant waterings 10 ^ 

beginning of the formation of ears ; these had no effect ; mos 
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ere already dead and those which survived yielded an insignificant amount 
■ grain. 

From the results of the experiments the following conclusions may be 

■awn I" 

1) The critical period is comprised in the interval of 15 days just 
.fore the formation pf ears ; if, in that interval the moisture in the soil 
iconies less that the minimum amount compatible with the growth of 
,e plants, the crop is reduced even if, during the remainder of the time, 
e conditions are quite favourable. If there is a large amount of moist- 
e during the critical period, the yield will be high even if the conditions 
e less favourable during the remainder of the time. 

2) When the soil remains dry during the critical period, waterings 
ade when ear formation has begun cause a renewal of growth, but they 
c useless as regards the production of grain. 



Cervaro 

Luigia Stmmpelil 

of grain from 5 pots 

;ight of grain per ear 

5-9 gm. 

0.29 

i <5.5 gm. 

0.21 

A. 


— - 


3) If the plants have enjoyed sufficient moistuic during the critic- 
period, they utilise waterings up to a very advanced stage of ripening 
1 operations made with the object of minimising the effects of drought 
ould therefore be regulated in correspondence with the critical period, 
c duration of which is fairly short. A watering given too early, so that 
e soil remains dry during the 15 days which precede the fonnation of 
rs, and repeated at the time of flowering, has certainly less effect than a 
igle watering given during the critical period. This fact is of great im- 
rtance not only from a scientific point of wdew but also from the technic- 
standpoint of the utilisation of the water. A. de B. 


55 - Reportof the Study of the Soil of the First Egyptian Zone (GharMja) in 1921.— 

Huohes, F., in Ministty of Agriculture, E^ypt, Technical and Scienfifu Service, Bulletin 
21. pp. I -I I, fig. 1. Caito, 192 

During the first half of 1921 a preliminary study was made in Kgvpt 
zene ]\o. I (Gharbija) which lies 'l:)etwecn Fariskur and Cafr-el-Wastani 
has an area of 126 km^. In thest investigations, about five hundred 
‘ saniplp, taken at the depths of 1-2-3 i hm. apart, were used, 

mechanical analysis was made of each sample, and the soluble salts and 
lorides present were determined. 

Hie soluble salts content was not very high, being on an average 
5.82 % (at the surface) and 6.45 % {at a depth of 3 metres), 
sodium chloride ranged from 3.84 % to 5,40 Sodium 
rarely present. Owing to the impermeability of the sur- 
- > lie chloride could be easily removed by means of proper drainage ; 
^^peralion would be greatly facilitated by the general absence of the 
3 he sub-soil is also impermeable, so there is little chance of 
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the salts being carried to the surface by water. At Kafr and \Veka‘ 
great success was attained in the reclaiming of saline land of this descri 
tion. 

The soil of tliis zone usually contains but little lime, otherwise i 
chemical composition is similar to that of the average Nile soils. ^ 
potassium content varies from 0.77 to 1.20 %;■ the phosphoric ac 
ranges from 0.21 to 0.32 % and the organic matter from 0.39 to 2.22 ^ 

A. de B. 

1256 -.Report of a Study of the Soil of the Territory of the Right Bank of the Diabij 

(Mesopotamia). —Webster, J. F. (Officiating Deputy Director of Agriculture iR 
search) and VViswauaxu, B. {Assistant Government Agricultural Chemist, Ba^dadii 
Departvieni of A'.riciiltitre, Mesospotamid, Memoir No. 2, pp. 1-20, figs. 6. Bumbaviod 

In 1920, the Agricultural Department of Mesopotamia undeitn 
the study of all the occupied territory and investigated the region hi 
between the Tigris and the Diahlah, and situated between Deltas 
and the confluence of the rivers. The area of this district is ot 
160000 km^. Its climate is of the Mediterranean type, the annual la; 
fall being 7-8 cm. and the average relative humidity ranging from ()0 
80 % in winter, and falling to 38 % in June. The water of the Dialilj 
in spite of its high salts content, (o.07-^o.t %) is used for irrigation and t 
methods adopted are most primitive. 

There are two crops in the year, one in winter and the other in sumiiii 
Barley {about 60 ooo tons per annum) and wheat (some 2000 tons) i 
chiefly cultivated, but peas, date-palms, citrus-trees, cotton, maize, eti 
are also grown. Fertilisers are only applied to gardens, and instead j 
making an intensive cultivation, the natives extend their crops as sii"J 
as possible, in order to reduce their work to the minimum. 

The soil is a calcareous alluvium. Many samples vrere taken at 
tauces of 7 to 8 km. apart ; 23 of these were selected for chemical anal 
(determination of the soluble salts, nitrogen, carbon dioxide, petasi 
and calcium carbonate), while 13 w^ere subjected to complete meebair 
analysis. The soil is light and its physical conditions are good. . 
salt content is usually too low to have a distinctly deleterious effect, 
sodium carbonate has ever been found in it. 

The salts percentage is higher in the cultivated regions than elsewh 
which makes it probable that the salts are chiefly derived from the (ha 
age- water, and not from the ascent and e\mpo ration of the water of 
subsoil. 

x^lmost half the soil is soluble iu hydrochloric acid and is 
to a large extent of the carbonates of lime and magnesium. 

The prosphoric acid content is sufficiently high to ^ 
plication of all phosphatic fertilisers useless, except in the esse 0 
tensive cultivation. , 

All the other elements of plant nutriticn are present in 
dance which makes this region remarkably suitable for 
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J257 - The Aeration of Soil as an Ecolo^jical Factor. — i^ARs-GtTWNER, r., in Medde- 

Umkn frdn Statens SkossforsoksafisUlt, Vol. XTX, No. 2, pp. i25-s5<5, bibliography 
ot 24 works. Stockholm, 1922, 

In this paper, the author discusses how far the increased deficiency 
of ox3’'gen and excess of carbon dioxide caused by decreased gaseous ex- 
change between the soil and the air are able to exercise an injurious effect 
and become important ecological factors. 

Normally a very brisk gaseous exchange takes place between the bio- 
logically active layers of the soil and the atmosphere. The amount of 
carbon dioxide given off in one hour corresponds to the whole quantity 
CGiitained by the soil to a depth of 20 cm, It may thus be assumed that 
the amount of carbon dioxide liberated is equal to that produced. On 
the other hand, biological activity is most intense near the surface, 68 % 
nf the carbon dioxide being produced at a depth of less than 20 cm. There- 
fore a superficial layer contains all the carbon-dioxide that is produced 
in it in 100/68 of an hour (about i % hours). An interruption in the gas- 
ieous exchange lasting only half-an-hour would suOice to double the excess 
^ carbon dioxide. The author therefore concludes that normal gas exchange 
should be clriefly determined by factors with always, when taken together, 
an equal intensity. If particularly variable factors such as the wind etc., 
were the most important, there would he more rapid and greater varia- 
tions in the composition of the soil air than have been found to exist. 
Buckingham maintained in 1904, that diffusion was of absolutely supreme 
importance as compared with the atmospheric factors, but his experiments 
were very" limited. 

The author has made a quantitative experiment on the effects of the 
various factors. He takes as normal aeration that found in one hour 
at a depth of 20 cm., and examined the influence exerted by temperature, 
atmospheric pressure, w^ater, ^vind and diffusion. 

The results of his experiments proved that diffusion wns the chief 
agent of aeration in ordinary soils and the exclusive agent in wooded soils. 
Aeration and the relation between oxygen and carbon dioxide depend in 
the first instance upon the intensity of the distribution of bacterial activ- 
ity in the soil and the number of pores full of air. As regards the pores, 
their average air content is not of decisive importance, but the amount 
of air present in the superficial layer. 

If p-f- represents excess carbon dioxide and p— deficiency of oxy- 
it is seen that p -f- and p — are directly proportionate to bacterial 
activit)'. It this activity is equal, but differently distributed, p -f and 
P - will be lower in a soil W"here bacterial action is most concentrated 
in tile superficial layer. When the intensit}" and the distribution of bac- 
terial activity are" equal, p j- and p— are inversely proportionate to 
the air content of the soil examined. 

d'he size of the soil particles, provided their dimension is not below 
^ niinijiitiiji value, is of veiy’' secondary importance. A stratum of stiff 
.gradually decreased the aeration which sometimes is reduced to i/ioo 
the normal. If the pores are stopped up with water, the air present 
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sealed tubes, there wa'^ no appreciable cb 
Nitrification went on regularly, 
creased in sealed tubes. 

Soluble substances in 


MU the soluble salts content 

general the nitrates de^ 


i different ways. 



Hxpianatioj/ ; 

I = Sandy-day soil ; II ^ another sandy-clay soil. 

lEt line = superficial Uiyer; 2nd line = subsupei ficial layer; 3^^ - subsoil 

A = desiccation of damp soil in autoclave ; B = desiccation of damp soil in air: 
Q — desiccation of air" dried soil in autoclave. 


When the soil was kept at room temperature, and at the optmna 
degree of moisture for 9 weeks there was an almost negligible 
the soluble substances in the case of all the soils, except the smd> c a,^ 
which a shght decrease was observed. If these soils were kept . - 

temperature, but saturated with water, the percentage of *^1' _ 

rose considerably. In the first instance, nitrification was acta , 
in the second, complete denitrification took place. . . 

Heating in the autoclave always had the effect of deci g 

trate content of the soil. , r„,v,.rp added td 

When two different concentrations of potassium nitrate ^ 
types of sand, the potassium salt could not J’® * p''„ jtiactioJ 

means of 2 extractions with distilled water in the ratio 1.5* I 


[ 1 * 58 ] 
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.go was recovered from the more dilute solution, and 77-95 % from the 

ijg ooricentrated. 

If potassium nitrate is heated for 8 hours at i50®C. after drying, a con- 
erable ainoiuat is lost, viz. about 10 %. A. de B. 

0 - Experiment on the Leaching of Nitrate Salts of r- ^ - j ^ and Potas- 

slum from the Soil by Rain, in Finland. — m Abhanf^hi^^f'n dcr Aon. 

cnliunvissensckaftHchen Gesellschaft in Finhfv^ .jgfors, 1921. 

MaekkER' calculated, by means of percolating experiments, that 100 
of Kainite, or other potassic salt, removed about 100 kg. of lime from 
; soil through exchange of bases, a fact which seriously compromised 
j utility of potash manures ; but it appeared from experiments made in 
at the Station of Br^me, that the quantity of hme removed was 
ly from 8 to 24 kg., although the conditions were particularly favourable 
' the elimination of salts. 

' The problem was again taken up by H. voti Feieitzen, in Sweden 
1912, and it appeared from numerous experiments that from lysimeters 
jhout manure more nitric nitrogen and lime were removed than from 
tse manured with potassic salts. It appeared from later experiments 
Lt the manuring influenced the removal sometimes in one sense and some- 
ies in the other, but always to a slight degree. 

The action of potash salts on nitric nitrogen is attributed to its actioii 
the aerobic nitrifying bacteria, whose action was gradually decreased, 
IS causing a decrease in the nitrates removed. An increased activity 
the anaerobic bacteria {due to want of oxygen) increases the quantity 
salts capable of removal. The losses of potash salts by leaching were 
ice as great with salts containing 37 % of potassic oxide as with Kainite. 

.e explanation may be found in the theory of electrolytic dissociation ; 
fact, as the cations cannot be removed without an equivalent quantity 
anions, the losses occrir only in reactions which imply the formation 
the destruction of anions, which largely depend on the activity of 
^ bacteria. A. de B. 

io - Experiments on the free Acidity of Mineral Soils. — Eiesegaxg, it., in 
l)-e LanduirtschaftHchen Vci'suchs-^Uttionen^ Vol, XCIX, Xos. 4 ami 5 , PP- ipr 220. 
Palii), 1922. 

The author describes a series of experiments undertaken for the pur- 
se of elucidating various points connected 'with soil acidity which had 
t hitherto been studied. Even in dilute solutions, all the adds used in 

1 experiments (formic, lactic, sulphuric acid, etc.) set free acidity on 
utral soils. It was found that the aliinniiium ion is practically tlie only 
tor in. the exchange, for the iron ion is hardly concerned in the process, 
tder natural conditions therefore free acidity cannot be said to originate 
m any one acid, but may be the result of any of the processes causing 
\ formation of acids in the soil . 

' Very dilute solutions of aluminium and of iron salts give rise to 
^hange acidity, but even when a 0.02 N. solution of iron salts is 
poduced into the soil, it is not the iron ion, but the aluminium ion that 
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is the active principle in the exchange. This is due to the intense 
hydrolysis of the ferric salts and the. consequent adso^tion of the iron 
in the hydroxide condition, just as when feme chloride is used, the action 
upon the soil is exerted by the hydrochloric acid and not by tie 

Relatively small quantities of quite dilute solutions of carbon dioxide, 
very^ similar to those that may be found in the soil, also have the power o| 
rapidly rendering a soil acid ; this proves how much carbon dioxide has to 

do with soil acidity. j j ■ 1 . ^ 

An intense degree of acidity can also be prodneed in aluniinmni sill- 
cate (the permutite of Cans), but only by means of carbon dioxide. 
other substances produce precipitates that would decompose the permutitf. 

On the other hand, the action of acids and salts only produces a slight 
acidity in analcim ; this perhaps may be explained by the fact that aiialdm 
differs greatly in structure from aluminium silicates. The author confiimj 
the data obtained by Cans respecting molecular relations in soils, andtakj 
ing as his basis Gans's views of the composition of aluminium silicad 
^ugge^ts a chemical formula for this compound. 

" After having demonstrated the impossibility of employing the colon- 
metric method for the determination of the amount of time necessary ioi 
the neutralisation of exchange acidity, the author states that 111 hisopinira 
the best method for the purpose is that devised by Packuhara vykchii 
based on the determination of the total acidity. A, de B. 


- Clark’S Hydrogen Electrode Apparatus and its Determinations of the Cot 
' centration of the Hydrogen Ions in the Soil, - he.^ly, d j., and hakkaker.p i 
m tioilSdenre, Vol. XIII, No. 5, pp. 32.V328, bibliography of 4 work-. 

^SterAving an account of the various colorimetric and electric metW 
for the determination of hydrogen in concentration, the authors desentx 
a new apparatus constructed according to Ci,am s spec.ficat.on 
easily handled and estimates the Ph value to a decimal places^ 
trials have been made to test the accuracy of the machine, and the - 
obtained were entirely satisfactory. Higher values are give,, in 
dried soil by this apparatus than by Wherry s method. A. «■ 

,, 6 . - Possible correlation between the Fertility ol Soils under^ Rice ant « 
Titration Curves. — akrhenius, o., m Soi/ science, \oi. x , - 
bibliography of 7 works. Baltimore, July 1922. 

In Java as generally in the Ijast the rice crops P "'f 

portance. since rice constitutes the staple food of , 

to the great increase of the populatioiB the amoun I 
fails to .supply the demand and every effort is being ma 
existing rice-fields and to plant new ones. 

The rice crop in Java vanes between 250 and 400 kg. P 
with an average of 1000 kg. per hectare^ diffeicol 

The author had determined the pH values of 'na'>y‘"^ 
without finding any constant relation between these values 


(isd-insl 
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tility. He found however that there was a constant correlation between 
the titration cur\^es of soils and their buSer action, those being the most 
productive which possessed the highest intercepting property. 

Plants secrete carbon dioxide and other substances that act as ampho- 
teric electrolytes i. e. behave both as acids and as bases. The decaying 
parts of the plant behave in the same manner. If 14 rice plants are placed 
in nutrient solutions with a pH ranging from 3 to 9, it is found after 2 days 
that all the solutions have the same pH value, 6.2 ; for they have been 
neutralised to this specific point by the sap of the plant. Rice acidifies 
the soil, and if the soil possesses a slight degree of buffer action, the pPl 
value undergoes considerable alteration. The rice plant does not grow 
well in very, acid soils ; hence the crops grown on soils rich in humus are 
nearly always unsatisfactory unless lime is introduced, when green manure 
and other substances with a high humus content can be applied with ex- 
cellent results. 

Soil acidity is also most injurious from another standpoint. Aluminium 
salts, which are toxic to the rice plant, are precipitated hy neutral solutions 
but are soluble in acid solutions. 

The application of lime may prove an effective remedy, but for very 
acid soil at least 2.5 tons per hectare would be required. In any case, to 
obtain a durable result it would be necessary to add some substance with 
a good buffer action, the best and cheapest being a good green manure. 

A. de E. 

1263 The Effect of the Magnesium and Calcium in Limestone upon the Chemical 
Composition of the Soil and on Plant Behaviour. — Mather, w' . (Rhode island Agri 

cultural Kxperimeut Station), in Soil Scicna-., Vol. XIH, No. 3, pp, 33r'-354, bibliography 
of 25 works, Baltimore, Afay 1922. 

One of the most complex agricultural problems is the question of the 
action of calcium and magnesium ; its speedy solution seems improbable, 
although much work has already lx:cii done with the object of throwing 
light upon the question. The author describes some experiments on a sandy 
clay soil whicli were laegiin in 1919 and continued for ir years. Three 
applications were made of slaked lime (calcic and magnesian) and of ground 
calcic and magnesian limestone. The results obtained from the exjjeriment 
fields thus treated were carefully tested and slight differences corresponding 
to the several forms of the fertiliser employed were found to exist. 

Both the slaked lime and the limestone, whether calcic or magnesian, 
have equal power for neutralising soil acidity, if they are applied in equi- 
valent amounts ; this was proved by titration. They both render the al- 
nniinium in the soil relatively insoluble. When magnesian limestone is 
the proportion of iinic and magnesium in the soil tends to remain the 
same as it was before the treatment. 

The flora was not affected by the variable ratios between the oxides 
of calcium and magnevsiuin, but showed itself very susceptible to the soil 
reaction. 

Magnesian limestone is inclined to increase the nitrogen content of 
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the soil Slaked lime, both calcic and magnesian, has so far caused no fall 
in the nitrogen percentage, hut has slightly decreased the amount of otganic 
matter present. ■ e B. 

- Distribution ot the Phosporus Ion in the upper Layers ot the Soil in Relatiim 
to Vegetation and the Addition of various Salts. - LEoscmi, G., and roga,, f a , 

in5LM?»roll«™ Year XLV, Nos. 4-6, PP- Pl-sa. 19 * 2 ^ 

The phosphorus ion rapidly becomes fixed in the soil, so that after tLe 
application of phosplmtic fertilisers, it often happens that f o^Phoms is 
only found in the upper layers. In this connection, mention should be made 
of the experiments made at the Pusa Expenment Station, and by J. T, 
CrawcBy and K. S. Kapizoy. Crawley found that if soil was irrigated 
inLeLtely after being dressed with a phosphatic fertiliser more than 
half the phosphoric acid was fixed in the 2.5 fimt rentimetres and «/,„ m 
the 7 first centimetres, little being found below the depth of 15 centimetre, 
men the irrigation was deferred for 15 hours, the phenomenon was sffl 
Zoxe accentuLd, all the phosphoric acid bemg practically fixed in the 

fir«t 7 2 centimetres. ■ a-l ii i. c j t 

Experiments have been undertaken to ascertain the effect exerted by 
vegetadon or the addition of soluble salts upon this adsorption. It ap^ais 
that their action generally renders the distribution of the phosphoms 
on more uniform, and hence causes it to penetrate more deeply into he 
sou “hey also increase the power of the soil for fixing soluble phosphates 
S Skalkis, T. E. Greaves and E. G. Garter have earned out 

expenments ^on^ have also taken up the study of this question. They wed 
a wooden parallelopiped made of 10 superimposed frames eachscm.lngh 
thlt touched one aLther and could be removed and isolated. The appa- 
!: iTfiUed with 7.200 kg. of sifted soil. Two senes were made 
efch with 5 sets of frames. One series was carried out without plants la 

rfws'o eTcJstnetwere also added^qui-molecnlar quantities 

liffere^i saltl viz., ammonium sulphate, sodium ^;“'Phate ammoi* 
nitrate and sodium nitrate, phosphate alone ^d^J 

As soon as they began to flower, the plants were cut to the lerel 
the different layers of soil were separated and analysed. 

’Se aXs confirmed the statement that phosphate is 
in the upper layers of the soil. They found tlmt ^mhei 

makes the distribution of phosphorus tPe loner, 

of phosphorus ions in the upper strata and increasing bos 

Thus in the three boxes to which phosphorus T top 

without plants was found on analysis ^ j phosphors 

layer and 2.06 per 1000 in the tenth, whemas the 
ioL in the boxes with maize were respectively 5-03 and 2.35 
the difference is not great, but it is appreciable. -.paetation « 

The salts had the same effect as the vegetation, but vegetal 

[lUJ'im] 
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nee of the salts increased the attraction of the soil for phosphates. Thus 
ith sodium sulphate in the box without plants, the figures were 4.80 and 
19, as against 4.92 and 2.38 in the box containing plants. The beha- 
our of ammonium sulphate was somewhat different ; 5.99 and 2.44 as 
;ainst 5-57 2.48. ^ a rule, vegetation in the presence of soluble 

Its, instead of stimulating the descent of the phosphorus ions causes 
lem to become fixed in greater numbers in the upper layers. 

The authors also tried to determine the effect of the anions with un- 
iried cation and reciprocally, but the differences were neither large nor 
,nstant. Thus the ammonium ion, if added mider the form of phosphate, 
•ojnotes the descent of the phosphorus ion, whereas if added under the 
rni of nitrate, it has the contrary effect ; the behaviour of the sodium 
u is just the reverse. ‘ L. V. 

05 - The Oxidation of the Sulphur in Alkaline Soils. — Rudolfs, w.. (New jersey 

Agricultural Experiment Stations), in Soil Science, Vol. XIII, No. 3, pp. 215-229, fig. r 

bibliography of 7 works. Baltimore, March 1922. 

In 1916 IviPMAN recommended the application of sulphuric acid or 
ilphur to soils containing sodium carbonate for the purpose of trans- 
•rniiiig this toxic salt into sodium sulphate and thus rendering fertile many 
:gions that were wholly unproductive. 

The results obtained by Lipman and Sharp from their experiments 
1 this direction, though fairly satisfactory, did not warrant the adoption 
: this method. 

From his own experiments on two samples of sandy-clay containing 
)dium carbonate, the author was able to draw the following conclusions : 

By the inoculation of sulphur, and consequent formation of sulphates, 
le soil seems to acquire new physical properties among which are more 
miplete flocculation, a change in its water-containing capacity and in 
5 apparent specific gravity. 

In soils containing little sodium carbonate, small quantities of sulphur 
ive no effect upon the pH value though a large amount brings about 
Jcicled changes which w^ere almost the same in an incubator at 28*^ C. 
id with the optimum degree of moisture as in a regularly watered green- 
mse. 

Soils that had been previously washed were more quickly neutralised 
r the addition of sulphur than unleached soils, as was proved by acid 
sts and the determination of the pH. After 18 weeks the sulphur was 
actically oxidised in all the cultures. ^Vhen the oxidation of the sulphur 
creased, the carbonates were transformed into bicarbonates. 

Ihe author obser\'ed a strict correlation between the formation of sul- 
late, the flocculation and the apparent specific gravity of the soils whether 
iched or unleached. The formation of sulphates seemed to cause the so- 
iini carbonate and the sample of sandy-clay to aggregate which produced 
change in the water-holding capacity of the clay. 

Ihe microfiora, as represented by the number of colonies that made 
eir appearance on the agar plates, varied in proportion to the pH. The 

[l2C4-ltl5] 
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cultures in the unwashed soils inoculated with a sufficient amount of sul. 
phur to neutralise their alkalinity produced, after 12 weeksMncubation, 5 
times as many colonies as those in the untreated soils, and the cultures o{ 
the washed soils produced 3 to 5 times more colonies than the correspond- 
ing untreated cultures. 

In cultures of washed soils, which after the addition of sulphur, had 
nearly the neutral value of pH, there appeared relatively few colonies o| 
moulds and actinomycetes, whereas the cultures on the agar plates in- 
oculated with unwashed soil were almost entirely composed of colonies ol 
moulds and actinomycetes. 

Barley-seed germinated and grew with great rapidity in alkaline soils 
inoculated with sulphur, but the seedlings were always killed by the saline 
crusts on the surface of the soil which were dissolved when the pots were 
watered, but the water only penetrated very slowly into the soil ovvingtc 
its bad physical condition. 

A. de E. 


1266 - Bacteria connected with ihe Oxidation of Sulphur In the Soil; Melii 
used for the Isolation of Sulphur Bacteria from the Soil. — waksman, s a, in 

Soil Sdende, Vol, XIII, No, 5, PP- 339*3 35 ► bibliography of i? publications. Baltiffloif, 


May i923» 


" It has been known for a long time that sulphur can be oxidised by va- 
rious groups of bacteria whicli draw their energy from it instead of from 
carbon compounds. These bacteria may be divided into three groups ac- 
cording to their physiological characteristics : 

I) Sulphide Bacteria, which oxidise especially sulphuretted hydro- 
gen and sulphides, and which may he subdivided into 3 species : 

a) colourless bacteria, producing threads, which accumulate tk 
sulphur in their cells, 

h) colourless bacteria, not producing threads. 

C) purple bacteria. ^ ^ ■ x 

II) Thiosnlphate Bacteria 01 of thionic acid, which especially oxidise 
thiosulphates and, partially, sulphides and pure sulphur. 

III) Sulphur Bacteria, which oxidise free sulphur and, difentig 
from the two former groups, do not accumulate sulphur in their celi> o 


produce a large amount of sulphuric acid. 

The bacteria of the group (a, h, c) belong for the most part to n 
Thiobacteriales ; those of the and IIP'i groups belong to the genush# 

hacillus. . 

Another classification might be based on the optimum reaction oi ^ 
activity of the organisms ; the first two groups have the optniium 0 
alkaline side, the third on the acid side. ^ • 1 tincrtlieop 

The writer next describes 9 media, which he used y 

ganisnis which oxidise sulphur, of which 3 were discovered by 
himself, and he gives their chemical composition. 

A. de h' 


tlS65-l2(C] 
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J267 - Biochemical Methods for Determining the FertUity of Soils. - Stoklasa j 

; in Chemiker-Zeiti^ns, V0I. XI^VI, No. 91, pp. 681-683. Cothen, Aug. i. 1922. ’ ’ 

In I ha. of soil, from the surface to a depth of 40 cm., there are from 
200 to 400 kg. of bacteria, and among these the total of live bacteria is 
fts much as about lO quintals. This ma.ss may exert a decided influence 
bn the fertility of the soil. The following groups of organisms live in 
Eeld soil: i) bacteria - 2) mycetes - 3) algae - 4) protozoa - 
5) rotifera — 6) ohgochetes — 7) nematodes — 8) euchitriodes ~ 9) tar- 
ligrades 10) arachnidae ii] insects — 12) molluscs — 13) niam- 
iials. H. IhiANCR proposed, in 1912,10 give the name of “edaphon" 

0 the whole of these soil organisms which live together like the plancton 
n the soil. 

To sustain life, all these organisnLs need: oxygen, hydrogen, carbon, 
litrogeii, phosphorus, sulphur, chlorine, silicon and manganese. In the 
;ase of the heterotrophic organisms carbon can only be assimilated in an 
irganic form, hence the great importance of organic matter to the life 
►f the “ edaphon Oxygen and water are equally essential ; the various 
irganisms in the soil really strive for water ; hence it is fundamentally 
lecessary to determine the water and air capacity of a soil in order to 
nake a biochemical study of it, 

Ihe ratio of oxygen to carbon in a soil indicates the ratio of aerobic 
rganisms to anaerobic; their condition is also influenced by partial 
iressure of oxygen, the absence of which is detrimental to the process 
f assimilation and causes an inter molecular respiration of the roots. 

Soil reaction is likewise very important, not only from the physio - 
)gical but also from the phytopathological point of view. The concentra- 
ion of hydrogen-ions has a great influence on the absoption of nutritive 
ubstances ^ soils with an alkaline or neutral reaction absorb much more 
igorously than acid soils. 

From the biological point of view, the germ content is of the utmost 
nportance ; and not only the colonies of bacteria, but also various species 

1 fungi, and algae. The greater number of micro-organisms are concentrat- 
d m the upper layer of 10-25 i beyond a depth of 40 cm., their 
umber rapidly decreases ; the true germ content is; according to the 
^getatioii, from 28-87 millions (in a field of oats) to So- 120 millions 
u a clover field) per quintal of dry soil ; in forest land, 15-26 millions 
^hich decreases to 5-9 millions in acid zones ; and in pasture land it 
i f>io millions. 

fhe microfiora of the soil, w’hich has so great an influence on fertilit3% 
ffds elements in a form wluch renders them capable of being easiW assim- 
^ted, and especially carbon, which forms 44-45 % of their substance, 

Ihe bacteria of the soil are dmded into autotrophic, which may form 
irbon and proteins hydrates from carbonic acid and mineral salts, and 
^terotrophic, which assimilate carbon and nitrogen only in an organic 
In soils whose air content is less than 2 %, the anaerobic pro- 
of the autotrophs are in the ascendant. The activity of the aerobic 
seteria and the facility with which the organic matters of the soil which 
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nourishes them are decomposed are shown by the quanti^ of carbonk 
acid which forms in the soil, after the elimination of certain factors. 

The long researches by Hrnest and Stoklasa have shown that tk 
respiration of autotrophic and hsterotroph'c bacteria depends on the wa- 
ter and air content of the soil, on its composition, the facility with whicl 
the organic matters are decomposed, reaction, manuring, tillage and cul 
ture of this soil. The quantity of carbonic anhydride produced is froir 
8 mgm. (sterile soil) to 68 mgm. (soil under beets) per kg. per day. Below 
a depth of 8o cm. only traces are found. 

It may be estimated that a production of 30 mgm. of carbonic aiihy 
dride per kg. of soil at a depth of 36 cm. corresponds per ha. to 150 kg 
per day and 300 quintals or 30 millions litres for 200 days of the year 
the liberation of this gas largely helps to render the soil porous and ah 
raises the temperature i or 2 degrees. The carbonic acid formed trans- 
forms the insoluble di-, tri- and tetraphosphates into soluble phosphonc 
acid and also renders the calcium, potash and magnesium salts soluble, 
Another very important consequence of bacterial respiration is the trans- 
formation of the cations of the soil into bicarbonates, which possess ar 
essential nutritive and regulating function , in addition to metals, tbc) 
furnish plants with a certain quantity of carbonic anhydride. Plant 
also have special organs on the under surface of the leaves for reeeim 
the carbonic anhydride which emanates from the soil. If a concentra 
tion of 0.1-0.25 % of carbonic anhydride in the air increases the yielc 
of certain plants by 200 %, the same result may also be obtained b 
supplying the roots - with anhydride in the form of bicarbonate. 

It is therefore of great importance to be able to increase the bac- 
terial production of carbonic anhydride ; the mode of procedure can onl) 
be indicated by a biochemical examination of the soil. The radio ao 
tivity of soils is also very important ; it has a powerful influence ou& 
activity of microflora and macro flora ; the most radioactive soils are tbE 
granite soils (2.58 X gm. of radium per kg.) ; and generally, sediment 
ary soils are less radioactive than volcanic soils. 

Radioactivity stimulates to an extraordinary degree the pieces^ 
of assimilation and dissassimilation by bacteria. A radioactivity in 
air of 30 M K (or o.ooooii mgm. of radium) suffices to increase by 
130% bacterial respiration and the inherent processes such as . 

carbonic anhydride, heating, etc. Nitrifying ^ 

highly active by it. The close connection between radioactm^ an ^ 
fertility therefore becomes more and more evident. 

1268 - The Effect of the Application of various Salts upon the 

Properties of Soil. - greaves, J. T., carter, t.g, and ' 

VpI. XIII, No. 6, pp. 48J-499, bibliography of 51 works, BaUimorc, , 

The authors after having studied the ammonification 4, 

a calcareous day, now describe a series of experimen s on 
ing capacity of the same soil, the methods adopted being - . ^ 

used. A large number of 100 gm. soil samples were anal} . 

[1UVI2I9] 
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in sterilised test-tubes the same amount of lactose, and different quantities 
of the various salts used in the experiment being added in each case. The 
humidity was brought up to i8 %, and the samples incubated at 
280-30" C. for 3 weeks. The amount of nitrogen was then estimated by 
taking the average of at least 4 determinations. 

The authors employed in their experiments ; the chlorides, nitrates, 
sulphates and carbonates of sodium, potassium, calcium, magnesium, man- 
ganese and iron. The results obtained led them to adopt the following 
conclusions : 

The toxicity of the salts used depends upon the nitrogen fixation of the 
given salt, and not on the negative electro ion as in the case of the animoni- 
iying bacteria. In this respect nitrogen-fixing bacteria resemble nitrify- 
ing bacteria. In the soil chosen for the experiment, the salts proved less 
toxic to the nitrogen-fixing bacteria than to the nitrifying and ammonify- 
ing bacteria. 

The amount of a salt that can be introduced into a soil without hinder- 
ing nitrogen-fixation varies according to the salts. The proportions below 
which some of the salts proved innocuous were as follows:— Sodium salts, 
r part in 400 million parts of soil ; calcium nitrate, sulphate and carbonate, 
I part in 400 million parts of soil ; magnesium chloride and sulphate 243 ; 
manganese nitrate 550 ; ferric chloride 272, 

The other salts became toxic in certain proportions in the following 
order : 


1) Magnesium carbonate 

2) ^lagnesiiim nitrate 

3) Potassium carbonate 

4) Iron carbonate 

5) Manganese carbonate 

6) Iron nitrate 

7) Iron sulphate 


8) Calcium chloride 

9) Manganese chloride 

10) Potassium chloride 

1 1 ) , Potassium sulphate 

12) Potassium nitrate 

13) Manganese sulphate 


None of the potassium chloride and carbonate concentration used in 
the experiment stimulated nitrogen fixation. The other salts, especially 
ealcium, nitrate, sodium carbonate and potassium sulphate, increased 
It in varying degrees. 

When the soil is not acid, the alkaline constituents hinder ammonifica- 
hon and nitrification much sooner than they retard nitrogen fixation. 

A. de B. 


1269 - The ^ricuUural Value of Sea-sand. — rohtase, v. and Gregg, a , in journal 
of the Mini’^try of Atricultwc, Vol. XXXI, No. 7, PP- 59I-39',). JUondou, October 1922. 

It has long been customary in Cornwall to dress the land with sea- 
sand which contains a large proportion of calcium carbonate derived from 
file shells of marine molluscs. 

In this district, the wind carries inland the sand from the beach and 
Piks it up into dunes often fifteen metres in height and covering vast areas, 
quantities of this sand have been used for agricultural purposes for 
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many centuries. At one time it was considered that the sand had no 
value, but it has been used in increasing quantities during the last 20 5^eaTs, 
its low price causing it to be preferred to lime. The seasand is applied 
alone, or more often mixed with straw, dung, or some other natural 
fertiliser, usually at the rate of 10 to 15 tons per hectare, although som^ 
times twice the amount is used. 

As the calcium carbonate content of the sand ranges from 2 to 84 
its calcium oxide percentage varies from 4.5 to 47 %. The sand contams 
no other substance of agricultural value, sodium chloride being present 
only in negligible quantities (0.002-0.03 % in dry sand, and 0.1-078% 
in damp sand) . As the sand can be obtained for almost nothing, the cost 
of the lime it contains depends entirely on transport. Slaked lime is imicli 
more available than ground limestone or sand ; while ground limestone 
being a little htier than this sand is slightly more readily assimilated by 
plants. The relative prices of the different substances vary according to 
the locality. At Truro, one of the largest industrial centres, one ton oi ■ 
calcium oxide costs 45 shillings in the form of slaked lime, 71 shillings as 
ground limestone, and 20 sliillings as sand. 

Numerous experiments have been made to determine the manurial 
value of seasand. In 1920, three meadows were fertilised respectively 
with the three forms of lime associated wdth phosphates, potassiutii and 
ammonium sulphate. All three meadows did well, but the one manured 
with sand was superior to the others. 

In other experiments conducted at Rochelle, the plots to which lime 
had been applied were- distinguished by the clover growth and the small 
number of weeds present, whereas the other plots were infested with weeds. 
The plot that had received sand (4.06 tons at £i 12s. was equal or sii* 
perior to the others to which respectively 2.03 tons of ground limestone 
at £3 los and % ton slaked lime at £1,135. had been applied. Be : 
prices of the sand and of the slaked lime were thus about equal, but , 

8 times more of the sand were required. 1 

Amongst farmers there is a considerable cctisensus of opinion m la- , 
vour of seasand. As a rule it produces a considerable increase m th^lorw ! 
yield, and cattle show a decided preference for pastures that have been so . 
treated. In districts near the sea-coast, the application of sand is lessprot^ 
able, because the soil has already received much of the lime it needs wit 
any cost of transport. Many farmers have observ^ed that whereas aU h) 
of lime are injurious to oats, seasand has proved the most harm u . 
other hand it does much less harm to beets than lime which is gener 
applied to this crop. As the soils in Cornwall are already light, the ad 
of seasand has little mechanical effect and its agricultural ^ 

pends upon the general deficiency of lime in these acid soils ana 
that slaked lime has to come from a distance. 

The author recommends the study of the this 

England that are rich in sand with a view to the possible work g 
source of lime. ]3, 
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270 ~ The Effect of the continuous Application of Chemical Fertilisers unon Snii 

Reaction. “ P- «•. ® AlruuUura, E.p„in.nt Station o! TlT /i”] 

Ip'n of .. works. Kingston, Rhode Island 

The author descrites a series of experimeuts mideitaken with the 
bject of determining the effect of different fertilisers upon the reaction of 
he soil These experiments were conducted at the Rhode Island Ext«r- 
ment Station where there are many plots under the same conditions ^d 
ccup’ing an extensive area of sandy-clay which were eminently suitable 
or the purpose. Samples of soil were analysed every 4 or 5 weeks from May 
,0 September igzi ; they were taken near the surface (10 cm 1 12 to 26 
orinp bemg made for plot. The hydrogen iou concentration was deter- 
oined in each case by Hudebrand's electrometric method, and the lime 
equirement by JoNEs calcium acetate method. 

The following conclusions can be deduced from the results obtained : 

Basic slags, superphosphates, bone-manure and mineral phosphate 
raste all help to decrease soil acidity, as was shown by the comparison of 
he treated and untreated plots respectively. The three first fertilisers 
roved the most active in this direction. There is thus no foundation for 
he common opinion that the continued use of superphosphates renders 
Oils acid. 

Finely-ground fish-guano and sodium nitrate perceptibly diminish 
nl acidity whereas dried blood, decomposed fish, ground hoofs and 
fial rom the abattoirs and poulterers increase the acidity slowly but 
;eadily. Ammonium sulphate has always been found to increase soil 
cidity more than any other nitrogenous fertiliser. 

All the potassium salts slightly diminished the acidity of the soil, kainit 
active ; next come the chloride and sulphate of potassium 

ough there is a little difference in their influence. The carbonates 
I sodium and potassium have much more effect than the chlorides of these 
eriients in reducing acidity and. calculating the oxide equivalent, are 
^ce as effective as lime fertiliseis. 

Soil acidity is slightly lowered by the application of a green manure 
^mposed of non-leguminous plants, but is raised by the ploughing in of 
egtmunous crop ; this is perhaps to be attributed to the fixation of the 
rogeii contained in the leguminosae. 

Other factors besides fertilisers are naturally concerned in influencing 

the nature of the 

ri 1 . . ^ ^^to account before any general laws can be 

tmulated. a j 

A, de B, 

Ponds: Exchange of Bases in the Soil.— Mehring h,, in Fisch 

iitiinci^ Vol. XXV, No. 27, pp. 297-299, Neudamm, July 2, 1922. 

n a soil, exchange of bases always takes place when there is an active 
following is a characteristic example if lime 
lisni^ ^ ^®td rich in potassic minerals, e. g. mica, potash 

placed and exerts its fertilising action ; in a soil of this kind manuring 
nie basis is equivalent to potassic manuring. But if as a result 
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of an iininediate success, too much lime is added, it displaces the 
potassium in the form of hydrate or bicarbonate in larger c[uantity thai 
the plants can absorb, and the excess of potash is carried away by rain. 
If this process is repeated the soU becomes poor in potash to such a degree 
as to become sterile, as has happened in certain places. Gypsum maj 
have the same effect. 

These considerations are applicable to the probleni of manuring ^ 
ponds. The formation of a reed bed is a certain indication of impoverish- 
ment of the soil ; if this impoverishment is very marked, horse-tail show 
itself. Using lime as a remedy against the reeds only increases the evil 
as still more potash is removed from the soil. Manuring with 50 kg, 0: 
basic slag, 75 kg. of kainite and 150 kg. of marl causes the horse-tail t( 
disappear. The reeds when once rooted out are prevented from returning 
by a strongly potassic manuring.. It is always best to give a complete ma 
nuring on the basis of phosphoric add, lime and potash : but an excess ol 
lime, already given in the basic slag, should be avoided and if necessan 
corrected with potash. 


1272 - Waste Water from Wool-Washing, as a Source of Fertiliser. - veitch, f p 

(Bureau of Chemistry, U.S. Department of Agriculture, Washington), m The Jonmli 
Industrial and En^^ineering Chemistry, Vol. XIV, p. 434- Washington, May 19 :^ 

The United States annually consume over 275000 quintals of m 
washed wool. About a half is composed of various impurities, salts, fatt 
substances and other albuminous matters that must be carefully remold 
With the exception, of the fats, these foreign substances are all thTo\vi 

into the rivers where they contaminate the water. Wool in the yolk ot 

tains ■ 6 to 42 % fatty matters (average 14 %) ; B to 33 % (average 14 
water-soluble substances ; 0.3 to o.ii % (average 0.6 %) nitrogen (madi 
tion to the amount entering into the composition of the wool), i to 7,, 
(average 4 %) potassium. At the present time in the United States ai 
amount of potassium corresponding to lOO 000 tons of kainit, and v.oiti 
840 000 dollars are annually thrown away. 

Numerous attempts have been made to recover the ixitassnim ^ 
and other matters, but apparently without success, except in the 
the small percentage of fat present. This problem should lum eur » 
further studied and all the more since many States insist upon! 
factories purifying their waste water before turning it into ^ 

entails heavy expense for which no compensation is obtained . 

isation of the products recovered. . u„rp 

The Bureau of Chemistry of the Department of Agncult«« - 
begun exiieriments on a large scale in order to turn these waste .uh 

to good account. ^ t < 

The concentrated washing water contains 42 /o water 14 0 1 

oxide, 1.25% nitrogen and 14% fatty .,ml 

residuum contains 24.5 % potassium oxide, 25.3/0 

The fertilisers are made by mixing these residua wuth the 1 ^ ^ , 
of other industries. They contain 6.5 % soluble potassiun • 
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Tkseferti&ersirVt exceLmm^^^^^ substances. 

are easily handled. ^ ^hygroscopic condition and 

'Tcr.rir“'srirr'”« 

Phosphonc acid is found in the soinfft?' t 

and tertiary phosphates of alkaline alknW Primary, secondary 

and manganese ; and it is perhaps also p eLTt 

talme-earth metals, alumininm iron and * tetraphosphate of al- 
sodwlnch contains Phosphated’ions beco„^”!!”"“-a of the 

phosphates through the ■ action of caleinm the insoluble 

iion-hydrates, magnesium- and iron-earhnnT®^''®'T'' '>^“nu'>'um- and 
Through the activity of soil bacteria whir^d “•'‘^ates. 
carbonic anhydride and, in disinteamtW ’ '^"P'ration, produce 

acetic-, lactic-, butyric-aiid valeric-acfds the in m Produce 

partly soluble again. Further in soils^r; 1, Phosphates become 
large quantity of humic acids are for,., Id °'^S>inK substances a 

soluble. Phosphoric acid i.s found in X ,od uol "f " 
but also in the form of organic comnnun^ ^ mineral state 

phytme and nucleoprotefds as is^ shf Pliosphatids (lecithin) 

and other writers. These orgaiX Stoki asX 

plants incorporated in the soil (stubble ronf ^ remains of 

thatthe phosphoric acid combinations found in tL^' 'I observed 

,?etically assimilated, under the action “fr " f f ^ ®och more ener- 
phosphates. He was afso led to conclude tb^rfi!”’^' . “soluble 

of phosphates than those recognised hitW 
hiiniophospliates (i). * ^ mtherto, notably easily-assimilated 

was extracted from neat wbirb ^ '"““s phosphates. The acid used 
Itie alkaline humates : lo gt. of pulmtS ™h‘ to separate 

' quantity of phosphate corre.snrfnd .n"r ^1/ ^ to 

thonc acid and the whole was left for aS^n/“° ®™^^r-gram. of jihos- 

requently stirred. The results nroved tb fn” 

te following quantitierof nht , hr! d““ 

Iricle ; 29.45 % of dicalcir phosphoric anhy- 

2-54 % of tertiary aluminium nhffcir!] % of tricalcic phosphate. 

Humic acids therefore act ^ Phos- 

- remarkable fact is that they ac^ on Phosphates as dissolvents, 

on tricalcic phosphate "" phosphate in the same way 

Thus,hnniate 

p!!rrn in general 

o,:u; 


'Mei 


s note) 


> Charles Amat (publisher), 1909. 
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of ammonia renders soluble less tricalcic phosphate than in thefoinier 
case (23.08 % PgOj as against 28.46 %), but, on the other hand, much 
more tertiary aluminium phosphate {23.77 % against 12.54 %) and 
tertiary iron phosphate (20.37 % as against 7.46 %). , 

With metallic oxides, humic acids and humates are capable of forming 
complex combinations, containing the metal in the anion. Thus, ammonium 
humate may combine with aluminium and iron phosphates to form com- 
pounds containing, besides iron and aluminium, phosphoric acid, otherwise 
known as salts of a “ humosphosphoferric ” acid and a “ humophospho- 
aluminic ” acid. Pure humophosphoferric acid has been isolated; it is a 
bituminous, blackish-brown substance, soluble in alcohol up to 2.65 
To determine the action of humic substances in the presence of insol- 
uble phosphates, experiments were made on different kinds of soil which were 
well washed until completely free from phosphoric acid and of which an 
extract was afterwards made with 0.5 % ammoniac. 

From 100 gm. of forest soil containing 0.095 % of phosphoric anhy- 
dride, an animoniacal extract was obtained of which the ash contained: 

Phosphoric anhydride . ■ c.0488 gm,, corresponding to 51 . ,"57 % of the total anhydride. 
Sesqnioxide of iroii . . . 0.0439 » 

Alumina 0,0192 » 

lyime . 0.0113 » 

In a soil rich in bone and lime phosphates only 3.5 % of phosphoric 
anhydride were found to be present, which agrees with the fact that marshy 
soils rich in lime are not very fertile. From a garden rich in mineral and 
organic fertiliser. 25.27 % of anhydride were obtained. 

The excess of bases over phosphoric acid shows that the latter is pre- 
sent especially as a basic phosphate. In soils with an alkaline reaction, 
aluminium and iron phosphates are combined with the humic basis, which 
explains their greater fertility. 

Humophosphoferric and humophosphoaluminium acids therefore sene 
to supply plants with phosphoric acid and perhaps with iron and aluminium 
in a form which can be easily assimilated. This was fully confirmed in a 
series of experiments in w^hich beets were cultivated invari^i^s niitritii^ 
solutions, of which some were exclusively mineral while others contained 
humate of ammonia. After 18 days, there was still considerable quantit}' 
of phosphoric acid in the first solutions, while the second contained no fur- 
ther traces. Other experiments are being made, but already in practice 
preparations of peat and ashes used as fertilisers, and the addition 0 non 
hydrate to the ordinary fertilisers have given good results. 

The writer concludes by sa>dng that greater importance should be 
attached to raw phosphates containing oxide of iron, such as those 0^ 
Bavaria and the Hartz mountains ; he is not in favour of the use 
superphosphates, which eventually render the soil too acid. 
manure, on the other hand, should be widely developed. In 
where, from climatic or economic reasons, it is impossible to rear iv^s 
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peat might be employed with advantage, for it not only renders phos- 
phonc acid assimilable, but also furnishes nitrogen and it is a good medium 
for bacteria, which thus increase the carbonic acid of the soil. A. de B. 

1274 The Agricultural Value of the insoluble mineral Phosphates of Aluminium, 

Iron and Calcium, — Mabais, J. S (University of IlJinOK), in Soil Science, Vol. Xiri, 
No. 5 , PP- 355-409, 5 pt apart from the text, bibliography of 85 works. Baltiniore, 
May j 922. 

The great demand for phosphates and their high price recently suggest- 
ed the idea of using for agricultural purposes the deposits of iron and alu- 
minium phosphates. In spite of the many satisfactory results already 
obtained, the opinion that the value of these phosphates is practically 
negligible is still very widely held, even by experts. The author reviews 
the extensive bibliography of the subject and gives an account of a series 
of experiments made with a view of comparing the phosphates of iron 
[and all! minium with those of calcium. The aluminium phosphates used were 
azuHte, wavellite and Sadanha, a vSouth African phosphate ; the iron phos- 
)hates, dufrenite and vivianite ; and the calcium phosphates, the crude 
)hosp hates of Florida and South Africa. All the aluminium phosphates 
ire basic; lazulite is completely insoluble in acids, and even after half an 
tour’s treatment with hot aqua regis only yields traces of phosphorus 
111 hydride. Wavellite and vSadanha phosphate dissolve readily in acids. 

Five experiments were carried out : a) to compare the effects of the 
lilTererit phosphates ; b) to try the effect of phosphates in sand cultures ; 
:) tu determine the influence exerted by the nitrification of urea upon the 
ivailability of the different phosphates in the soil and in sand cultures ; 
/) to determine the availability of chemically pure phosphates of calcium, 
ron and aluminium and the effect of calcination ; e) to determine the 
)ther factors influencing the availability of insoluble phosphates. 

The author’s conclusions are as follows: the mineral phosphates of 
iluniiiiium and iron are good sources of phosphoric anhydride for plants ; 
under certain conditions, but not always, they are also superior to calcium 
phosphate. 

The nitrification of urea and the resulting production of acids have a 
V’ery beneficial effect, as they materially assist plants in assimilating the 
phosphates of aluminium, iron and calcium which serve them for food, 
f Chemically pure phosphates of aluminium and iron can be assimilated 
|t)y plants with the same facility as calcium phosphate. The mineral phos- 

I abates are not equally available, because most of them are hydrated basic 
phosphates. The calcination of the minerals dehydrates the bases and des- 
roys their crystalline structure which removes all objections to the use 
f mineral phosphates. The pure or mineral phosphates of aluminium, 
pphether calcined or not, exert their maximum effect on calcareous soils. 
The effect of iron phosphates is not altered by the addition of lime, at 
rate under the conditions obtaining during the experiment. On the 
hand, the effect of tricalcic sulphate is much decreased by the presence 
^f lime. 
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In an alkaline solution aluminium phosphate is dissolved m the soil 

and readily assimilated by plants. , . 1, ; 

The contact of the roots with the mineral phosphates is a wryim- 
portant factor for the assimilation of phosphorus anhydride. A. de E. 

The Effect of Mineral Phosphate upon Phosphoric Acid Absorption and the Pro. 

- ine fineci ui 1 Cor^hum — Fraps, G- S., m Texas A-rtcuUural Experiment 

"piper' J^rtemLlts of experiments carried out at the Texas 
Experiment Station with a view to determiuingthe effect of mineral phos- 
upon phosphoric acid absorption and the productivity of maue and 

“'^Xra series of 5 kg. samples of soil poor in available phosphoric acid 
were added I gm. ammonium nitrate and i gm. of potassium sulphate. I„ 
Tomrcases, increasing amounts of the phosphates used in the experiment 
wem introduced. In this soil maize and sorghum were grown and siihe- 
qlmitly their ash was analysed. The conclusions were based more uixin the 
mts of phosphoric acid abstracted from the soil by the crops than upon 

Tliflfflrt If ITeral phosphate was about 75 % of that e.^rted 1,; 
dicalcic phosphate. The pots given no phosphate produced about 40% 
nf the Yield obtained with a complete fertiliser. 

LIkouing the amount of phosphoric acid absorbed by a maize crop 
KecKoniii^ obtained by the addition of phos- 

"I ’1"'' n^Tby Ihf aplcISrof at the rate of atat 

flftons pt'LcCe (cm spending to 330 parts per nriUiou of phosphonc 
Lti) oTanTncrelle of 3.4 I-ts per nulUou of phosphoric acid, erpiivaW 

frouf3U"atis pier milliouVe -rage Tumitity 

r 3 r- £ "r r 

respertively added to the ^^'M^ltich would cormspon^^^^ 

4 yf - 9 tons of mineral phosphate per hectare) the amounte 01 p J 

Icid absorbed by the crops were f 5 '®^- ^^^Vandred^aits of 
parts per million and o - 1-43 - o.8o - 0.50 parts per 

phosphoric acid added. 

These data show that: , ,_+;4 -;pc PYceedins 24 

• a) The addition of phosphoric acid in T ol 

of mineral phosphate per hectare has itseU, in^r; 

phosphoric acid absorbed by the crop an crops diminisl* ver; 

cordance with the law of decreasing yields ; and the crops 

The addition of 2 tons of phosphate pe^hectje iM^^ 

the maize yield about 847 kg. per hectare and , ^ 

phosphoric acid is absorbed by each crop, this nse shou 

years. 
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Mineral phos{)liate is thus a fertiliser with very weak but prolonged 
action ; the improvement it produces annually is relatively slight, but its 
good effects are repeated for several years in succession. 

The experimental comparison of different phosphates proved that the 
soft Florida phosphate is a little more effective than imrd Tennessee phos- 
phate. The percentage of phosphoric acid absorbed by the crop was 1.98 
in the case of the Florida phosphate and 1.52 in that of the Tennessee ; 
dicalcic phosphate however proved much more available than either. 

Under the conditions of soil analysis, the phosphoric acid of mineral 
phosphate is almost wholly soluble in nitric acid N/5, but the phosphoric 
acid added to a soil by mineral phosphate is not as available as that 
already present in the ground. A. de B. 

1276 — On the Alkalinity of Basic Slag. — Demolon, a., in Comptes rendus des Seances 
de VAcademie d’ Agriculture de France, Vol. VIII, No. 24, pp. 680-683. Paris, Jiily 1922. 

Basic slag brings to the soil a considerable quantity of lime. 

It gives remarkable results in all soils which show a tendency to 
acidity, and its action is shown especially by a modification of the flora in 
favour of legumes. The writer has studied a certain number of slags from 
the point of view of the value of their lime content as assisting in soil 
reaction. 


Percentage of lime in basic slag rendered soluble 
by the different liquids employed. 


Distilled ; Sweetened water : 
water H at 5 % 


Flieiinl 


Slag : 1 gm;;_ 
Water; ' 

joo cc. I; 


Slag I gn 
; ■ Reaction 
!' 100 cc. 


Neutral : 
Solution : 
of humate' 
of 1 
ammonia ■ 

Slag: I gut 
Re.actinn 


5 % 

Chloride 


Carbon 

diosride 

In 

saturated 
solution : 
100 cc. 


Total ; 
lime 
(soluble 
in 




stirred 

1 hour 

1 Slag 

dc- 

catbon- i 

isation : 

t hour 

roG cc. 
containing 
0.3 gm 
of humates 

Reaction : 
100 cc. 

I hour 

I hour 

mineral 

: acids) 

uesiii 

X" 

I 

0-67 % 

1.17 % 3.20% 

3*24 % 

3.32 % 

8 - 73 % 

10.69 % 

1 47 - 05 ‘’/i 

,4.48 ' 


2 

I- 5 I 

2.35 

'4.20 

4-59 

4.46 

q.i8 

9.63 

: 47.10 

3.17 

X*! 

3 

0,16 

0.22 

0.92 

0.45 

1*25 

3-92 

8.51 

: 44-50 

4.29 

x<> 

4 

3.75 

4.42 

; 5 . 6 o 

6.49 

7.02 

10.97 

ir.92 

; 48.40 

2.70 

Xo 

NO 

5 

2.24 1 

3.24 

6.20 

5.88 

5*63 

9.29 

10.52 

; 47-26 

3-92 

6 

' 4 -o 8 ! 

5.07 

5*73 

6.04 

5-25 

13.10 

12.32 

1 46.81 

8.12 

x® 

7 

3.08 1 

4.17 

4*78 ■ 

7-56 

5-52 

10.41 

11.64 

i 43.70 

7-74 

x® 

8 

1. 12 

: 1<45 

2.19 

2.46 

^ 2.83 

ir.53 ' 

7.67 

44-25 

4-38 

X® 

9 

2.12 1 

2.35 

3-36 : 

8.28 

^ 5-76 

12.88 

9.29 

41-15 

9.05 

X® 

lo 

3.36 

5.16 

6.94 

8.62 

6.96 

11.87 

7-39 

47.72 

3.73 


i d'he samples chosen represent the most varied types of basic slag 
^sed in agriculture. The determinations made were as follows : 

^ I) Time (CaO) soluble in distilled water. 

2) Time soluble in water containing 5 % sugar. 
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3) Ifime soluble m sweetened water after decarbonisation by 

heating. . 

4) Lime soluble in 2 % phenol (LindET process). 

5) I/ime removed by a neutral solution of hi^ate of ammonia (ti- 
trated in the form of calcium oxide after calcination). 

6) Lime soluble in chloride of ammonia, cold, at various concentra- 
tions {titration of ammonia set free). 

7) Lime removed by a saturated solution of carbodioxide (titrated 

alkalimetrically) ; 

8) Total lime soluble in mineral acids. 

There are 2 phases in the reactions obtained : durmg the first a certain 
quantity of lime passes into solution in a comparatively short time;b 
the second, a slow and continuous solution for 5 days is observed. 

The figures given are therefore conventional , but they represent to 
a considerable degree the lime which is easily dissolved in the first phase. 
From these results the foUowing general conclusions may be draisii: 

1) Lime, properly so-called, only exists in small quantities (1-3“, 

on an average) in the basic slag ; it also diminishes by formation of the car- 
bonate when exposed to the air. . 4.1, 1 1 

2 ) Complex silicates capable of setting free hme rather slowly* 
der the action of pure water, more easily under that of sweetened ™te,, 
of a solution of humate of ammonia or of phenol, exist in basic slag.Whc 
ammonium chloride or carbon dioxide in saturated solution is presrt, 
the lime is dissolved in two phases : in the first, 1/3 of the lime dissfe 
rapidly, the phenomenon then continuing much more slowly. iJie quick- 
lime set free only represents therefore a small part of the lime in the tec 
slag which helps to make the soil alkaline. Further, it is dear that hete 
slag in this respect may have on the one hand, an almost immediate eliect 
and on the other, the action may last a certain time 

The constant presence of magnesia . coming from refractory siikbiice 

present in basic slag, should also be noted. f J 

to 15 %. with an average of 8.9 % for 25 samples. A considerable prt 

dissolves in 2 % citric acid. 

It is not without interest, from the agricultural point o - P ^ 
out that basic slag may supply the soil, m an ^ 

with the manganese which may be lacking. It genera y . 
of total manganese, easily soluble in 2 % citric acid 
all the weak agents above mentioned. An application ot 5 k 
slag per ha. therefore represents an average supply of 25 kg. ^ 
manganese. 

1277 - The Potassic Deposits ol Catalonia, Spain. — pessa g., ui l industr 

Vol. IX, No. 104, pp. 38;-38n. Paris, Sertember 1022. . . in IQll 

The first news of the discovery of potassic deposits in Cata ^ 

caused a great sensation in Spain and other countries an 

immediately between Companies and individuals _ tninine 
acquire possession of thousands of hectares of land in the mm g 
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'he first investigations of R. Etienne, Professor at the School of Mines in 
>aris shewed that the deposits of the Catalonia basin can bear comparison 
th those of the best German mines and are superior in so far that they 
^ much nearer to the surface of the soil. On October i, 1914 when loi 215 
lectares of the land had already been sold, the Spanish Government re- 
nted for itself the ownership of all that remained of the basin. A law 
Lwn up on the following bases came into force in June 1918. 

^ i) The obligation of owneis to prospect and exploit their mines ; 

2) The privileges given to prospectors (the mining dues to be paid 
e the lowest fixed by the law) ; 

3) State control and intervention on the following points ; 

a) manufacture, production and sale of potassic fertilisers : fixing 
le maximum and minimum quantities to be extracted annually ; 

/?) maximum sale price on the Spanish market ; 
c) maximum amount to be exported and minimum prices to be asked 
1 foreign markets. 

By this frankly protectionist law the Spanish Government was only 
(llowing the example of the Government of Sweden, which had similarly 
[ntrolled the exploitation of its iron, of Gennany as regards potash and 
the United States as regards phosphates. 

After the passing of this law, the exploitation of the mines was carried 
with increased activity, especially by the State and the Solway Company 
lich made 13 borings in the Suria district, and sunk a well 9 m. in diame- 
r and 231 m. deep. 

The potassic deposits rest on the lower oligocene of the Provinces of 
rcelona and Uerida in the Communes of Berga, Vich, Igualada, Balaguer 
d Isona ; the richest district is towards the east, and has been reserved 
the Government. The beds which are between 300 and 500 m. thick 
1 probably derived from a large oligocene lake which, as it dried up, 

I osited the salts. 

The first salt deposited was anhydrite which indicates a very higii 
iperature and great concentration of sodium chloride. 

NUxt came a thick mass of pure, well crystallised sodium chloride upon 
ich was imposed a layer of sylvine and one of camallite mixed with 
him chloride. The whole set of deposits is protected by a senes of 
:1s, sands, and fine limestones in. the following order : marls and sands 
0 80m. thick — alternate layers of marls and common salt — a ayer o 
ish 60 to 80 m. thick of which 30-35 uietres are composed of pota^.^ic 
5 containing 10% of potassium (Ka 0)— a 10-12 m. layer of ^ ^ 
m. are sylvine ~ a bed of white sodium chloride about 200 m. thick 
nd finally 2-10 m. of anhydrite and marine limestone. 

M.VRIN. a mining engineer, has estimated the amount of potassium 
0) only in the lyucia district (10 knri) at 10 million m^ , t e pre war 
e of tins deposit was 3790 million pesetas. Marin's estimate is however 

rded as 0 low. , f l.- -U 

The total reserved area measures 440 wo hectares, of wmc 
ig to private individuals and the remainder to the Governmen 

(ini] 
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The extent of the whole workable area is now reckoned at 6o kn,! 
and the beds are considered to be richer in potassium than the German an( 
Alsatian deposits. The carnallite is almost pure, and has yielded 20.600; 
potassium chloride and 34.19 ’% noagnesium chloride. ^ The sylvine contain 
67.20 % potassium chloride and 28 % sodium chloride. 

The potassic salts industry is still in the rudimentaTy stage, it 
development is at pre.sent checked by two classes of difficulties. The firj 
is of a secondary and transitory character and depends upon the folio? 
ing facts : i) the depreciation of the German currency ; Stassfurt salt 
costing 200 marks a ton to make, are only worth 5 pesetas on account ( 
the low exchange, whereas Catalonia salts cost 20 pesetas — 2) theHambun 
Barcelona freight rate is 10 pesetas per ton, whereas the Barcelona-\i 
lencia rate is 20 pesetas — 3) Spanish miner is unaccustomed to his wr 
and his output is therefore low ; he is however paid 5 7 P^sdas, wherea 

the 70 marks earned by a German miner are only worth 2 pesetas.. 

Among difficulties of a more permanent nature must be mentioned ft 
want of strong Companies backed by a considerable amount of capital, ra 
only to work the deposits, but also to build a large aqueduct to earn’ ti 
waste magnesian water to the sea, for there are no large rivers in Spai: 
like those in Germany, and 500 litres of water per ton are needed tofreeti 
carnallite from magnesium chloride which is most injurious to plant i 
In 1913 Spain used 38 kg. of potassic salts per km^ or 100 000 tort 
whereas in Germany 1350 kg. were applied per km^ The agricnltiin 
consumption of potassic salts in Spain could be brought up to 100 000 toi 
which would mean the extraction of i million tons of the mineral. I 
order that these salts may be sold at a low price in the a)untry, 3 to 
milUon tons must be exported annually. Although the deposits are tic 
enough to furnish such an amount, it will need many years and much mor 
intensive work before this figure can be leachd. 

The Spanish Government has authorised the export of potassic^ 
as soon as the home requirements, amounting to lo 000 tons, ha\^ bee 


1278 - Progress of Nitrogen Fixation after the War. — harktr, y. a., m f 

iral Industry, Vo\. XLI, No. 18, pp. 387-390. Dondoii, September 
The arc process has been greatly improved by the substitutio 
air containing 50 % oxygen for normal air ; the product is no ong 
sorbed in the towers, but is extracted in liquid form. , 

- The synthetic ammonia process is the method that has most ^ 
The first system, which is the one used in Germany, was 
ber but this has been followed by many others as can be seen d, 

to the appended table . „ little out < 

The cyanamide process, which is often regarded as a t 
date, produced more nitrogen than any of the ot ers^ ^ ^ 

opened during the war are now shut down as they are 
for the production of fertilisers ; amongst them is t e ni 
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factory which is the largest in the world having an annual output f 
200000 tons. 

More or less success has been obtained by various processes for traus- 
forming calcium cyanamide into a better fertiliser such as iRono-ammonia^ 
phosphate (Ammophos), urea, phosphazote (with 11-12 %of nitrogen iu tin; 
form of urea and 11-12 % phosphorus anhydride). A process based upoiii 
the transformation of cyanamide into cyanide is now gaining groundinl 
America. The annual output of Germany, at the end of this year ^ 
amount to 500 000 tons. A. de B ^ 

1279 - Advantages of Bicarbonate of Ammonia as a Fertiliser, both from thePoii 
of View of its Production and of its Use. — gldnd, w., in i. Ckemiker-zeUm 

Vol. XT, XVI, No. 92, pp. 693-697. C6then, August 3, 1922. — II. Ibidem, Xo, 5 
pp. 7 ^ 5 -?^ 7 , August JO, 1922. 

I. — Bicarbonate of ammonia, which contains 17 % of nitrof^en au 
consequently 21 % of ammonia, has not yet been largely used in agri 
culture, though it has been frequently suggested. There are various prf 
judices against its more extended use, among which is an exaggerate 
fear as to its volatility. These prejudices should disappear in the face ( 
actual farming practice, and also because, owing to conditions in OeTiiiam 
there is a restriction on the consumption of sulphuric acid. Several Ge: 
man agricultural stations had very favourable results from experimenl 
made in 1921. 

The chief advantages of .bicarbonate of ammonia are the following 
it does not necessitate, like sulphate of ammonia, the saturation of th 
soil with useless or* injurious matter ; in sulphate of ammonia 300 ks 
of sulphuric acid per 100 kg. of ammonia are required ; 75 % therefor 
is not utilised. In 1909, 322 000 tons of sulphate of ammonia were applie 
to the soil, representing 239 000 tons of sulphuric acid, which, under pi£ 
sent conditions, would be very expensive. Further, and this is still nioi 
serious, sulphuric acid transforms the lime of the soil into gypsum and acid 
ifies it : potash and phosphate fertilisers lose their efficacy if tliis disad 
vantage is not avoided by liming ; free sulphuric acid often is found, wMcl 
damages roots, etc. Chloride of ammonia, which is more economical tliai 
the sulphate and is therefore coming more and more into use, also possesse 
disadvantages ; the chlorine combines with the calcium of the soil and fono 
soluble chloride of calcium, which is carried away by the rain, and the soi 
“ cools ”. 

Besides these negative advantages all the components of bicarbouat' 
are useful : carbonic acid is one of the most important fertilisers and it 
action is exercised on the roots as well as the leaves. Further, earW 
anhydride costs next to nothing and may be had in unlimited quaiititiCi 

Bicarbonate, owing to its fine but not powdery consistency, nia> ^ 
easily spread over the soil, and even after a long period docs not becoiw 
clotted ; on the other hand, carbonate has given bad results, for d 
into hard lumps, and the fact that farmers have often mistaken, 1 
bicarbonate has been prejudicial to the latter. 
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There remains the great objection of volatility, but it has been much 
ggerated. It has been proved that up to 50“ and under unfavourable 
iditions, bicarbonate of ammonia loses almost exclusively carbonic 
ivdride, and only 0,12 % of ammonia on changing into sesquicarbo 
e. It may be used as a fertiliser mixed with superphosphate in which 
e it is fixed ^ the acidity of the superphosphate. It may be kept 
about a year in the ordinary packing without appreciable loss, provided 
atmosphere is dry. More impermeable packing may be used than the 
inary boxes and canvas bags. Excellent results have been obtained 
h paper bags prepared with a special resinous solution. Altogether 
nay be estimated that from the time of its storage in the factory 
il it is applied to the soil, less than 5 »/„ is lost. Moreover sulphate 
ilso volatile to a certain extent. 

From the industrial point of view it is advantageous in all respects 
moiiia is obtained by direct synthesis by means of the IL\ber process ■ 
bonic anhydride is a by-product of gas-works and the H.\ber process’ 

‘ disadvantages attendant on the use of sulphate in farming have al- 
ly led to an examination of the question of producing urea on a large 
e , it is a neutral fertiliser, but the process of manufacture is complicat- 
also, the starting point in the process is bicarbonate of ammonia which, 
on?equence, will always be the more economical. 

II. fhe writer aftei wards examines the various industrial niaiiu- 
uring processes of bicarbonate of -ammonia, shows their simplicity 
ompared with those of other nitrogenous fertilisers and draws attention 
;heir economic advantages. Supposing a factory has a daily output 
:ooo kg. of ammonia, the latter would cost, according to its various 
ibinations : 

I r 8qo-i9 790 mks 
19 783 . 

17313 
8 492 • 

Further, in contrast to the other manufacturing processes, that of 
rbonate would be independent of several variable factors, such as the 
^ of sulphuric acid, that of nitric acid, etc. The manufacture of bi- 
wiiate, however, cannot be developed in Germany yet as it should 
on account of limitations imposed by the War. 

A, de B. 

' Chloride of Ammonium as Manure. — M.aume E., in Le Progr^s a^ricole et viti- 
^ ol. 39, Ko. 25, pp. 5SS-502. MonlpelHer, June 18,1922. 

The writer gives an account of experiments made at the National 
of Agriculture at Montpellier on two series of plots : in the first 
^ the manuring was done lo days before sowing and in the second series 
^ f-^ame day as the sowing. The plots were treated with various ni- 
-nous manures to the extent of 6o kg. of nitrogen per ha., and then 
1 ^ith wheat. Taking the yield of the control plot, which was not 


Sulphate of ammonia 
Nitrate * . . 

Chloride » . , 

Bicarbonate » . . 
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manured, as equal to 100, the results with the various manures were 
given in the following Table 1 — 

Result of the manuring experiments. 



In the fit?t series 

In the second serif? 

Pl*ts 

TotaJ weight 

Weight 

Total weight 

; Wrislii 


of the crop 

of the grain 

of the crop 

j of the 

I. Control . . . . ' 

100 

ICO 

100 

100 

2. Cyanamide of calcium . ■ • • ■ 

120 

148 

102 

108 

3. Nitrate of soda 

143 

178 

136 

170 

4. Nitrate of lime , . 

134 

i 

i 

M 5 

5. Nitrate of ammonia 

131 

153 1 

1 116 

i.)8 

6. Sulphate of ammonia 

128 

' ^52 i 

1 117 

148 

7. Chloride of ammonium 

134 

! 154 1 

123 

150 


Chloride of ammonium is therefore comparable with sulphate of ai 
nionia, nitrate of ammonia and nitrate of lime and it could be used 
great advantage as soon as it can be obtained at a more reasonable prk 
The data in the Table above show that generally there is great advar 
age in manuring before sowing, especially in the case of cyanamide 
calcium, which had only a negligible effect in the second series, while 
proved very effective in the first. A, de B. 

iz8i - Arsenic and its Uses in Agriculture. — Robertson, F. j. (vice-Ptesideuir 
Resining and Mining Company), in Engineering and Mining Journal-Pres'., Vol. CSU 
Xo. 20, pp. 368-360. New York, May 1922. 

Arsenic is generally found, like sulphur, associated with nietais 
130 minerals, or 12 % of the known mineral r, contain it. The piiucipj 
producing countries are Germany, Fiance, Portugal, vSpain, Engiai 
Turkey, Mexico, Canada, Japan and the United States. 

In the United States white arsenic (arsenioiis anhydride) is collect 
as a by-product in the foundries of the West. Sulphurous and arsenii 
gases are precipitated and refined in special furnaces and give a pioosi 
contaiiring 99 % or more of arsenious anhydride. White arsenic i? duel 
used in the manufacture of insecticides, for destro>dng weeds and t 
disinfecting large and small animals, ^me horticulturists and 
culturists use arseniate of lead for spraying the ground. 

Weeds, especially along the railway lines are destroyed by 
of large applications of arsenic. In. 1920 in the United States 15 000 W 
were used ; in 1921, not more than 9000 tons. Before the war nios 
it was exported ; from 1901 to 1910 the United States produce 
quantities and exported 4240 tons. The annual consumption rose 
3400 tons in 1904, to 15 000 tons in 1920. • >, cotj 

Arseniate of calcium has proved veiy^ effective against t ^ j 
boll weevil and as the latter has invaded aU parts of the J 
where cotton is grown the demand for arseniate will great) " 

[I2BI-1S811 
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properly prepared, the arseniate does not injure the plants like Paris 
*611, as it is less caustic , 3 to 5 applications of arseniate, at intervals 
4 or 5 days, to the extent of 5 to 7 kg. per ha., suffice. Owing to the 
;t of arseniate it cannot be profitably used on land which, under good 
iditions, does not produce at least 5.5 kg. of cotton per ha. If the 
. of arseniate became general in cotton plantations it would absorb 
‘ whole American production of arsenic, allowing for a consumption 
15 to 28 kg. per hectare. At the present moment the chief difficulty 
;o find an effective method for its application. The present consumption 
arsenic is estimated as follows ; — 


In the glass industry . 2500 to 3000 tons 

For disinfecting cattle, about 1500 * 

In the manufacture of paints and other uses, about 500 » 

In the preparation of insecticides and fungicides 5000 to 9000 » 


White arsenic is sold in barrels of 2 qx. or in packets of from 0.5 kg 
5 kg. Many States buy arsenic wholesale and let the farmers proffi 
the lower price. The production of arsenic has now reached such a 
iiit that, unless the demand for the manufacture of insecticide increases 
jatly, there will be a surplus production for export. The agricultural 
nsumption of arsenic increases every year, its efficiency as an insecti- 
k being more and more appreciated. A. d. B. 

J2 - Selection and Treatment of Waters tor Spraying Purposes, - deong, r, p. in 

Unirerutv of California Puhlicalion^. Colkge of Agriculture, Agr^’cnitU'ral ExNrimeni 
SUition, Ber^elev, Caliiorni t, BulleiinNo. 33.^, pp. 301-31 1, fios. 2. Berkeley, California, 
December 1921. 

Hard water forms dangerous combinations with or destroys the effi- 
'Hcy of many forms of insecticides. Such waters are very common, 
;)ccially in the west of the United States. Their distribution and degree 
hardness is however a matter of which the knowledge is approximate 

ly- 

Softening hard waters by means of caustic soda or other water 
fteners is not completely successful in all cases, and hauling soft water 
)m a distance in quantities sufficient for spraying puiposes is frequently 
•practicable. Surface waters are usually softer than unfferground sup- 
es, but storage of surface water during rainy seasons is possible only 
Htaited areas. 

Water softening plants may be installed at a cost of a few hundred 
liars with a sufficient capacity for supplying a spraying outfit and also 
meting the ordinary needs of the home. 

The use of dusting materials in certain cases in place of liquid sprays,. 
‘Crs an advantage in that the user is independent of the type of water. 

Insecticides, compatible with the soluble salts commonly found in 
Iters are valuable and may be a satisfactory solution of the difficulty 
some cases. 

Water containing chlorine at the late of 20 parts per million or more 

{1S6I-IS83] 



1464 


PIANT CHEMISTRY AND PHYSIOLOGY 


has been reported as dangerous to use with acid arsenate of lead, a soluble 
form of ars«iate being formed, which may cause severe injury to folia? 
Basic arsenate of lead should be substituted for the acid tyjje, if used with 
very hard or alkaline waters. 

Californian waters have an unusually high chlorine content, wbkh 
may account for cases of arsenical injury that have occurred where acid 
arsenate of lead has been used. A. d B 

1283 - On the Presence of Cobalt and Nickel in Plants (i).— Bertrand o. and 

Mokragnatz M., in Comptes rendus de I’ Academe des Sciences, Vol. 175^ jj 
pp. 458-460. Paris, Sept, ii, 1922. ’ ■ > 

The writers while carrying out their experiments on nickel and co- 
balt in the soil have succeeded in determining these metals, as well as 
copper and zinc which accompany them, quantitatively in samples of soil 
of about fifty grammes weight. 

They also analysed the ashes of 20 samples of different species of plaut.^ 
using for preference the portions which are used for food carrot, onion 
potato, spinach, lettuce, cress, tomato, apricot, lentils, kidney-beans' 
buck- wheat, wheat, oats, maize, rice and chanterelle. They analysed 
1-2 kg. of the different plants ; the cobalt was separated in the form of 
cobalt o-nit rite of potassium and the nickel in combination with diineth- 
ylglyoxin. 

Positive results were obtained for nickel with all the plants and 
for cobalt with all except carrots and oats. The cobalt varied from 
V200 ^ mgm. to 0.3 mgm. (buckwheat) per kilogramme of fresh matter; 

nickel from 0.0 1 mgm. (tomato) to 2 mgm. (peas). 

It remains to be ascertained whether the presence of these metals in 
the plant organism is only passive, or whether it supplies a physiological 
need. ' A. de B. 

1284 - Biochemistry of Sc/erot/ntit cinerea, — Willaman, j. j., The Function 
of Vitamines in the Metabolism of Sclerotima. cinerea, in The Journal of the Amerm 
Chemical Sorielv, Vol. 42, No. 3, pp, 945-985. 8 fig. Easton, Pa., March 1920 - 
ir. Willaman, J. J., Pectin Relations of Sclerotinia cinerea in The Botanical Gatetli, 
Vol. LXV, No. 3, pp. 221-229, bibliography of 10 publications. Chicago, 111., Septem- 
ber 1920. — III. Willaman, J. J., and Sandstrom, W. M., Biochemistry of FW 
Diseases, Effect of Sclerolinia cinerea on Plums. Ibidem, Vol. LXXIII, No, 4, pp 287 

7 ftgs., bibliography of 54 publications, April 1922. " IV. Wilfaman, J J- 
Davison, F. R., Biochemistry of Plant Diseases, Proximate Analysis of Plums Rotted 
by Sclerotinia cinerea Ibidem, Vol. LXXIV, No. 4, pp. 104- 109, 2 figs,, bihliogi. 
of 6 publ. Sept. 1922. 

I.‘ — The writer determined to make researches on the biocheniistn 
of parasitic fungi. For this purpose he chose Sclerotinia cincrai (Bon) 
Schrbter, for it develops well even in the saprophyte state, which fac^* 
itates study in the laboratory, where it may he cultivated tinder artificia 
conditions. 

In the first series of experiments the writer ascertained the concutioa 
(i) See R. Nov. 1922, Nos. 1016 and 1033, (Ed,) 
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f growth. Currie had already experimented with this object in view 
n Aspergillus niger. Results showed that this fungus grows luxuriously 
nd fructifies in media containing saccharose, nitrates and Salts which 
jrnish potassium ions, magnesium, sulphate and phosphates. 

the writer's researches prove that ScleroHnia has greater needs : 
efined chemical elements are not sufficient, even if nitrogen is supplied 
I the form of animo-acids or asparagine. It absolutely needs vitamines 
r factors accessory to growth. 

the writer uses this terra because it is consecrated by use in scientific 
nd ordinary literature, though it is not certain that the substances spoken 
if here are of amine structure. It is a question of substances necessary 
or the accomplishment of organic functions but which take no direct part 
n vigorous and material exchanges ; evidently there are several kinds : 
B. C. 

Indispensable to animals which are incapable of producing them, they 
ire supplied directly or indirectly by plants. It is doubtful whether they 
ire ph^dogenous ; according to the researches of Bottomley and other 
ivriters, plants themselves utilise symbiotic bacteria, i. e. those li\dng in 
the soil, or the supply of these essentials or of similar substances termed 
ximmcnes, ApplEMAX maintains that in potato tubers there are sub- 
stances of this nature, indispensable to the vigorous growth of the young 
plants, hence very small seedling potatoes should not be used. 

ifany inferior forms of life are capable of producing \dtamines ; for 
instance, the typhus bacilli, according to Pacixi and Russell, develop 
a ritamine A, i. e. of growth, which would explain the increase in weight 
and size observed in many young subjects after an attack of typhoid fe- 
ver, Other inferior forms of life, on the contrary, must exhaust the vita- 
mines in their surroundings. This has been proved b}^ WmLiAMS in the 
case of the bread-making blastomycetes. In the absence of vitamines 
their growth ceases ; the vitamine content of flour may be estimated by 
inoting the rate of increase of tfie yeast cells. Lloyd has proved that 
[even meningococci only increase where vitamines are present. Similar 
acts have been observed by Davis in the case of the Pfeifier or influenza 
lacillus. 

The writer then points out that the behaviour of Schlerotiniu is very 
imilar. 'Chis Hyphomycete must have vitamines, which should be in 
he surrounding medium, for instance in fruits. In artificial culture, Scle- 
‘otmiii develops very much better if the substratum contains fruit juice . 
hat of the peach is the most effective. This is shown v^er}’’ clearly by 
he accompanying gfiph i^fig. i), where the two lower curves (184 and 186) 
■epresent the development of colonies of Hyphomycetes when fruit juice 
slacking. The three elevated curves (i83> 185 and 187) show the increased 
development when plum juice is present. 

The vitamines necessary to the growth of Sderotinia may be extracted 
fi-oin acid liquids by means of fuller’s earth, after which they are passed 
to alkaline liquids. This isolation process, which was invented by Lloyd 
alkaloids, is equally applicable to the vitamine B. The pectin 

11*841 
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however should be first precipitated with alcohol. In this way the vita- 
mines are freed ftom many other substances with which they are combined, 
including some whose action is injurious, like tannin. 

By this process the writer has proved that the vitamines necessary 
to the growth of Sclerotinia are contained in many substances : pollen, the 
terminal buds of legumes, the spores of fungi, hyphomycetes, blastomycetes, 
milk, pancreatine, etc. ; speaking generally, they a^und in vegetable 
tissues endowed with, or capable of. intense metabolism. 

The writer raises the question whether the vegetative growth and 
the reproductive activity of Sclerotinia are connected^ with 2 distinct 
vitamines. Certain facts favour this hypothesis. I^or instance, fuller’s 
earth seems to absorb now one, now the other, more rapidly according as 
the medium is aqueous or alcoholic. High temperatures seem to destroy 
the principle of vegetative growth more rapidly than that of reproduction. 

Fig. I. — Development of colonies of Sclerotinia in cultures of 25 cc. 
of nutritive solution. 



EXPLAN.A.TION : 

Y = increase in cc. ; A = age in da3’S. 

Curve 183 : addition of 2 cm, of plum juice. 

1 I'Sii : » of o.i gm, of glycine 

, 185 ; a J) B » and 2 cc. of plum juice. 

» 186; » of O.I gm, of asparagine 

, ,87: » » » » and 2 cc. of plum jmce- 

Most of the products containing vitamines, enumerated .above, seen! 
to favour vegetative growth only, while very few have any influence on the 
development of reproduction. Certain concentrations favour vegetatne 
growth more than reproduction, as though there were two principles 'vi 
distinct properties. This latter action is shown clearly by systematica 
varying the proportions of the principal constituents of the culture acco 
ing to a system of 3 co-ordinates invented by Schreiner and ^ 
(See fig. 2). Each series of co-<)rdinates corres^nds to one ot P 
cipal components of the nutritive medium, viz., nitrogen Jgtje 

vitaniine (fruit juice) ; each point of intersection represents a cultu 
in a medium containing the quantities of nutritive 
co-ordinates relating thereto. Vegetative growth is measure 3 
from the diameter of the colonies (maximum 6 cm.). 


[IS84] 
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Reproduction development is given by the density of the spores (ex- 
pressed in 5 degrees). The zone of the greatest vegetative growth, bounded 
by a line within which the fungus produces colonies of more than 5.5 cm. 


piQ — Diagram sho/wmg the effect of different amounts of sugar ^ nitrogen {asparagine) 
and vilamines {fruit juices), on the vegetative growth and spores of Sclerotiaia. 

A 



in diameter, does not coincide with the zone of the greatest spore develop- 
ment, marked by a line corresponding to the 3.5 degree. The vitamine 
which stimulates reproductive activity therefore seems to act differently 
honi that which stimulates vegetative growth. The varying action of 
these principles is not modified by varying the proportions of the other 
constituents. If the vitamines which cause increase in reproduction are 
m excess, they limit the action of those which favour vegetative growth. 
'I'his is perhaps because they draw nutritive substances from vegetation 
the growth organisms and divert them to the formation of spores. 

11*84 
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The writer does not consider that these tests show with certainty the 
two actions of the vitamines indispensable to the growth and reproduction 
of Scleroiinia. He even believes it possible that only one vitamine comes 
into action, viz., thermolabile, dialysible through collodion, precipitated 
by phospho-tungstic acid, widely disseminated throughout nature and which 
might be identified with the “ B or antineurotic vitamine. la 
quantities it only favours vegetative growth. Otherwise, in the earlier 
periods, it causes an increase of reserves and then favours reproduction 
These two actions, therefore, must be two manifestations of one and the 
same activity. They appear to be connected with the respiratory exchanges 
The apparent complications described may be attributed to the coexist- 
ence of other substances ; for instance, fuller’s earth removes toxic sub- 
stances also which are only active in a highly concentrated form : the lat- 
ter therefore may be less favourable than weak concentrations to the growth 
of Scleroiinia, The new question raised by the writer as to both actions 
or that of growth vitamines alone, must be studied later. 

II. — The writer has studied the chemical phenomena which take 
place when fruit is attacked by SdeyoHnia. 

He refers to the previous work of CoolKY, Valleau and Hawklvs, 
nearly all carried out by inoculating healthy fruit with the hyphomycete, 
The waiter, on the contrary, has worked on fruit extracts. He has thus 
seen that in the absence of sugars, or after having utilised all the available 
sugars, Sclerotinia lives at the expense of the pectin, ?. e. of the substance 
which cements the cells. This action takes place at several periods. Abow 
all, the pectin is rendered soluble by an enzyme, through which the h>phae 
can insinuate themselves betw^een the cells when the fungus invades a tis- 
sue. Afterwards the soluble pectin is coagulated by another enzyme (pec- 
tase), which forms pectate of lime, soluble in alkalis and dilute acids and 
reprecipitated by alcohol. This gel absorbs water, so that the fruits re- 
tain their consistency and the injury is less apparent, a characteristic trait 
of attacks by Sderoiinia. Finally, both the soluble pectin and the pectate 
of lime are hydrolysed, probably under the influence of a third enzyme, 
pectinase. This hydrolysis is accompanied by the assimilation of the con- 
stituent of the pectin w^hich contains furfurol, of which disappear but 
which is not stored in the hyphae, and microchemical tests do not reveal 
its presence. Reducing sugars are given off. The action of the fungus 
seems to be favoured by the production of oxalic acid. 

III. — The writer has experimented to find out the differences between 
the varieties of fruits w^hich resist Sderoiinia and those which do notab 
well as the changes produced by the parasite. He has used 5 varieties of 
plums, of which 3 are resistant {Burbank X Wolf 9, Burbank X ^^0 
16 and Abundance X Wolf 30, which are represented in the diagrams } 
B X W 9, B X W 16 and A X W 30. or more simply by 9 - 

and 2 sensitive (Compass and Sand Cherry, or C and S C F) . He 
them in the following stages : i) half -growth ; 2) full-growth, at ^ 
meucement of the ripening period ; 3) when ripe (in the Vagrams . I, > 

He divided them into 3 parts : one was examined immediately, the sec 
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after being attacked by the fungus and the last was kept and examined 
as a check at the same time as the second (in the diagrams : a, b 

and c). 

Those resisting attack all had a thicker skin ; but the writer overcame 
this difficulty by inoculating the spores in suspension in the interior of the 
fruit by means of a hyjwdermic syringe to find out if there was no other 
kind of physiological difference. 


FiO. 3. — Oxalic acid and tmnin content of some species of plums. 



A = oxalic acid of the juice ; 

B = oxalic acid of the residue ; 

C = tannin of the juice. 

I, II, III = periods of growth. 

a = fresh frxut ; b = preserved fruit ; c = mildewed fruit. 

The most resistant varieties are more consistent, contain a more com- 
>act pulp and rarely have a higher si)ecific gravity. They are attacked 
no re slowly and show fewer coiiidios pores. 

The previous work of bther writers had resulted in excluding the acbon 
d tannin or acidity in determining the resistance to Sclerotima. 

The chemical tests made by the writer show some differences wmch 
ire not sufficiently marked to explain the differences of receptivity. For 
nstance, the most resistant plums are rather richer in hydrogen ions and 

[im] 
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oxalic acid ; but the total acidity is less. Fig. 3 shows the action of ox- 
alic acid and tannin. 

The attack by the parasite naturally greatly modifies the composition 
of the fruits. As shown in fig. 3, in plums gathered from the tree and pre- 
served, there is normally an accumulation of tannin ; the red-brown rot 
0 n the contrary, prevents this ; at the same time, it gives rise to oxalic 


Fig. 4. — Composition of 4 varieties of healthy and rotten plums 
at 3 different periods of groKth. 


A 



Explanation : 


A = ether extract ; B = cellulose. 

I, TI, III = periods of growth. 

CoQtinuou.s lines = healthy samples ; dotted lines = rotted samples. 
Varieties : a and b rasistent ; c and d non-rasistent. 


. [1TS4] 
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acid. Further, the acidity (true or titratable) decreases. There is a 
notable increase of protein nitrogen. This is evidently due to the fungus 
converting into proteins part of the more simple nitrogenous compounds 
of the fruits and accumulating them in its mycelium. 

IV. — l^ater researches concerning modifications produced by Scle- 
roiinia on plums show that the fungus increases the proportion of ash, lime, 
nitrogen and ether extract ; but this action is of little importance, for it 
is due to the more active evaporation by atmospheric hyphae. The differ- 
ences between susceptible and resistant varieties was but Httle marked ; 
the latter proved richer in cellulose and less rich in ash, nitrogen, lime and 
ether extract (See fig. 4). 

As the fruits ripen, organic acids and carbohydrates accumulate, so 
that there is a corresponding decrease of ash, nitrogen and lime. b. V. 

1285 - Ammonia as a basal and a final Product in the Transformation of Nitrogen 

by Plants. — PrianiscUNIKOW (AsrictiUural Academy of Moscow), in Die iMndwirt- 

scMfilichen Vcrsuchs-Statiomn, Vol, XCTX, Parts t and 5 , pp 267-286. Berlin, 1.022 

The author suggests that the formation of asparagin in plants is a se- 
condary product of the process of hydrolysis which breaks up the protein 
molecule, thereby giving rise to amido acids, and that oxidation leads to 
the formation of ammonia and asparagin. The truth of this h>i)othesis, 
which finds a parallel in the digestion of proteids in the animal organism, 
was later confirmed by Butkewitch. Ammonia would therefore appear 
to be the final stage in the decomposition of nitrogenous substances, and 
together with malic acid and to some extent with aspartic acid, is the 
point of departure for the formation of asparagin. 

By his former work the author has proved that barley-seedlings can 
convert ammonia almost completely into asparagin ; on the other hand, 
the development of pea-seedlings is hindered by ammonium salts e. g., 
chloride and sulphate, but if these salts are neutralised by calcium carbo- 
nate, pea-seedlings also can transform ammonia into asparagin. 

The author describes some of his experiments on Vida saliva and Zea 
Mays ; the former behaves like the pea, and the latter like barley. The 
diSerent behaviour of the two families must not however be be deduced 
from this fact. Yellow lupins give quite unexpected results ; in these plants, 
which are rich in ammonia, no asparagin synthesis ever takes place even 
in the presence of calcium carbonate ; when supplied with animonium salts, 
the lupins show a decrease in total nitrogen and also in asparagin. This 
diminution increases v/ith the amount of ammoniacal nitrogen present, and 
may perhaps be due to loss caused by drought. In the case of lupins, it 
appears that amino nia replaces asparagin as a final product. Not only 
i? there no synthesis of ammonia at the expense of the external ammonia, 
but the amount of asparagin produced by the protein substances of the 
plant is also diminished. If the sulphate and chloride are replaced by the 
phosphate and nitrate of ammonium and urea added (which quickly 
produces ammonia in plants), the asparagin synthesis proceeds without 
any hindrance. 
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The cause of the different behaviour of lupins must be attributed 
to the difference in their chemical composition ; these plants contain the 
largest amount of protein substances, and whereas in Gramineae, the rela- 
tion between protein substances and carbohydrates is 1:6, it is i ;2 Iq 
other Leguminosae, and i : 0.6 in lupins. Hence it may be concluded that 
carbohydrates and fats promote the synthesis of asparagin. This has been 
proved by other experiments in which by diminishing the carbohydrates in 
barley (deferring the examination of the seedlings from the loth to the 12 
day) , the author obtained a result similar to that in the case of lupins. On 
the other hand, by increasing by other means the carbohydrate content 
of the lupins, the author made them act just like other plants. 

Whereas the animal organism normally converts ammonia into urea 
which can be evacuated without any loss, plants neutralise ammonia by 
producing asparagin which accumulates iu the plant sap to be again used 
in the synthesis of albumen. 

lyight exerts no influence upon asparagin synthesis. A. de B. 


1286 - Pedigree Selection of cattingen Rye (Germany). — seedorp, w., in /r 
Lan^srnrmhaft, Vol. 70. Parts IMH, pp. 163-190. Berlio, 1922. 

Gottingen rye wa obtained from Bdhmerwald rye, As long ago as 
1879, DrECHSLER began his work by choosing out the best ears, but it 
not until 1890 that with IvIEBSCHer any individual selection properly 
so-called was attempted. The improvement and selection work has al- 
ready extended over a period of more than 20 years and has been the object 
of unremitting attention on the part of Prof. VON SeelhorST, for 25 yeai- 
Director of the Gottingen Agricultural Institute. 

Gottingen rye is very productive ; in good years, when it does not lodge 
or suffer from cold during the winter, the yield may be 40 hectolitres per 
hectare It tillers freely, so that although the weight per 100 grams is 
considerable ( 4-5 gm-). the amount of seed com required per hectare is 
only 66 kg. On the other hand, the straw is very long, which inclines it 
to lodging, and the ears are too loose. 

In the work analysed, the author gives the results of a senes ot experi- 
ments carried out between 1905 and 1921 with the express object of elmn' 
nating the two above-mentioned defects. As material, ^ 

and the following characters were taken into account : 
and number of intemodes, weight, length and density of ear, mm ^ 
of grains set. and percentage of sterile flowers, percentage of gTalll^ 

improvements have been obtained as regards the 
culms (vigour), the weight, density and setting of the ear. The 
centage, weight per 100 grains, and length of ear have howe 
altered, and all attempts to obtain shorter culms have V 

selection work, although persevered in for a <^nsiderable p 
has in no wise modified the coeflicient of the correlation betxvee 

different characters. oil v secured- 

As was said above, the objects aimed at' were only partia > • 
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he cause of tMs want of Success may perhaps be attributed to the existence 
a correlation opposed to the aim of the work. In fact, a positive corre- 
tion has been observed between the length and thickness of the culms 
id the length of the culm and the weight of the ear, so that by increasing 
le latter, which was the object of selection, the length of the straw was 
so increased, a result quite opposite to what was desired. In both 
ses, however the correlation coefficient was so low (r — o,2-o.3) , as to be 
lahle of itself to offer any serious hindrance to the progress of the work, 
ie number and density of the ears, and the weight per 100 grains are not 
•rrelated with culm length and vary independently of it. 

A high correlation coefficient (from 4-0.25 to +0.612) is met with 
^tween straw length and the number of intemodes ; in order to obtain 
,ort types, it would be necessary to give the preference to forms with few 
temodes. In any case however a correlation of this sort, although the 
■efficient is high, cannot be regarded as forming a certain basis for se- 
ction. 

Ear weight is in positive correlation with culm thickness, length of 
X, fertility and weight per 100 grains ; as regards culm thickness, it is 
)t only in correlation with the weight of the ear, but also with the density 
id length of the ear. This correlation should assist the work of 
lection. 

On the whole, it may be said that if on the one hand, the correlations 
nnot of themselves form a hindrance to the attainment of the aims of 
lection, on the other hand they do not offer the large amount of choice 
lac is generally available. 

The existence of correlations can be used in the preliminary field-work. 
It in the laboratory the biometric data of each character are surer guides. 

The experiments mentioned in this article were confined to the indiv- 
uals of a single line ; all cross-pollination therefore was necessarily 
:cliided, but although there was danger of a progressive increase in the 
imozygote, it cannot be said that any bad consequences resulted. G. A. 

87 - Trade in Forage in belligerent Countries. — lyOPKioRE o., extract from Lc 
Staziani Sperimeniali a^rane italiatte, Vol, IvXIX, pp. 179-185. ifodeua, 1922. 

These notes form one of the articles published in Le Stazioni Speri- 
eMali Agrarie Ualiane on the Solution of the Agricultural problems 
ised by the war 'T 

Trade in seeds depends largely on the knowledge of their origin : this 
ay be determined by tne presence of the seeds of weeds growing among 
forage plants. But although it is easy to recognise the origin of seeds 
pure species, it is somewhat difficult to find out the orgin of mixtures 
^fh cheaper seeds of bad quality, which are common in trade. 

In Italy the seed trade has never been sufficiently considered, because 
J to the present, no trouble has been taken to do more than ascertain 
^ g^rminative power and the presence of seed of dodder, whereas elsewhere 
searches of practical importance have been made regarding the origin 
id selection of the seeds. It now remains to be seen whether the old 




method of determining the origin, based 6n the presence of seed? 
of weeds, can be corroborated by the method based on the pres^ 
of mineral particles of the soil. For if the methods in which 
fraudulent mixing of seed is carried out have succeeded in eliminating 
the seeds of weeds they will be equally successful in the case of mineral 
particles. 

Among the most important Italian seeds are those of violet cbvei 
and lucem. The former is recommended in Germany by WinwACK, 
because of its moderate price and its resistance to parasites, while it is 
discredited by others who prefer to abandon meadows rather than sow 
plants incapable of standing the rigorous winters of the North. 

Excluding ceitain infesting plants [Helmifithiu echioides, AHhrolohinn 
scorpioides, Lotus corniculatus, Phalaris paradoxa, Andropogon hakpensi^ 
sulla has lost, as an associate of violet clover, much of its importance 
from the experimental standpoint. It gives place to lucern and meadow 
clover, which are spreading in the Marches and Romagna, whence thy 
are exported in large quantities, while on the other hand, they are spreading 
in Spain and in the South of France. In reality violet clover, which b 
been sold, for reasons connected with the war, under various names (Apiie- 
nine red dover, red clover of the mountains of Upper-Italy) as an essen- 
tially southern species, does not exhibit, in relation to slight differences 
of altitude, such clear variations as those of seeds of the North and vSoutli 
of France.’ This fact suggests that Italian seeds should not be considered 
to possess the characters of French seeds from the North or South. For 
war reasons, seeds from the Argentine, passing through France, \\ereaIso 
introduced later under the French name. Italian lucem attracted the 
attention of the German inspectors because it was suspected that seed 
from Provence was sold as Italian lucern and the latter in its turn as lucem 
from Turkestan. These inspectors quickly recognised' Turkish origin, 
owing to the presence oi Acropiilon repens L., one of the Compositfe veu 
common in the East. Certainly, for the purpose of identification of 
cies seeds of sulla have not the same importance for lucern as for noiet 
clover ; they however allowed Italian origin to be recognised^. 

On the’ other hand, Andropogon halepensis is rarely found m iuce 
seeds, so that it has not the same importance for their identihcatioii > 
for violet clover. Silene dichostoma Ehrh. fortnerly 
flora of Russian meadows, has spread into Silesia and ^uthem Ge . ; 
it therefore makes these Provinces suspect also, but it is no onger 


of Russian seeds. i Pmvpnce 

After all if it is of little importance to know that seed is fr 

or Italian ; it is, on the contrar>% important to know Asiatic ongi , ‘ 
is also easily identified. As a matter of fact, out of pg that 

lucem, 5 were Italian, 3 fmm Turkestan and from vSouthern F 
is to say witho ut traces of spontaneous seeds of Italian origin . ^ 

Russian and Hungarian seed, which are easily ^ 

ate, present difficulties for determining their ongm w 
After all, the fact that no dodder seed was found is ere 
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an merchants who have thoroughly understood how to remove the dod- 
[er from their seeds before export. 

Foreign botanists have certainly generalised too much in considering 
,s characteristic of the flora of Italian meadows, plants common to various 
, laces of origin introduced into the country owing to trade facilities and 
heir aptitude of adapting themselves to different environments. And in 
his way the number of ubiquitous species has considerably increased, 
0 that certain indications, which were formerly positive, have gradually 
ecome negative, losing much of their diagnostic importance. 

The German agricultural press recommends that seeds of forage plants 
hould be grown in Germany so as to avoid the necessity for recourse to 
iiported seeds. 

G. Iv. 


288 - Autumn Cereals in Morocco. — AnmaUs de VlnsUlut Colonial de Bordeaux, 
pp. 10S-115. Paris- Bordeaux, April 1922. 

Ill Western Morocco, autumn cereals cover about 1750000 ha., out 
»{ a total sown area of 2140000 ha., or 82 %; of these cereals barley 
(ccupies about 900 OOO ha., wheat 800000 ha. and oats 4000 ha. These 
.reas however vary from one year to another. 

Barley. — Barley is exclusively represented by Hordeum vulgare 
’ar. tetrastichum ; in a very few localities a variety with naked grain [H. 
ludutn) is found ; H. distichum or brewer’s barley, is non-existent ; the 
Deal varieties however can be used for making certain beers if the season 
s favourable, and they are able to find a market in France or in England 
riieir composition is very homogeneous ; the most marked variation 
s found in the content of nitrogenous matter, which may vary from a 
ninimumof 8.75 % to a maximum of 11.94%. 

Barley is mainly used for feeding cattle, but in times of scarcity it 
s also used for human food. Methods oi sowing and cultivation are im- 
>erfect ; if they were improved the crops would be very much more abund- 
int. Calcareous-clay soils are suitable for these varieties of barley, but 
hey are grown generally. 

On December i, 1021, the price of barley was 35 quintal at 

Casablanca, 40 fr. at Rabat, 30 fr. at Meknes, 25 fr. at Marrakech, 32 ^". 5 o 
It Magazan, 31 at Safi, 30 fr, at Mogador, 35 fr. at Fez, 34 to 39 fr. at 
Ondjda. 

Wheat. — The wheat crop is almost as important as the barley crop, 
riie local varieties belong exclusively or almost exclusively to hard wheats ; 
ioft wheat was introduced after the French occupation and covers 16 44^ ba. 
July, out of a total area of 733 121 ha. under wheat. There are about 
bteen types of wheat in Morocco, often mixed in the crops, with a fairly 
figli content of nitrogenous matter, varying between 12.31 % And 13-87 % 
ifid it is Very nearly the same as in the best hard races. An improvement in 
^Itural nietliods, a good choice of seed, and selection would increase the 
field considerably. The jdeld varies round about 7 qx. per Ira. and is higher 
i^au that obtained in Tunisia. The Arabs distinguish certain varieties 
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which are being tested to ascertain their agricultuial value jjofgu 
“Tiea" and "Asker \ ^ 


Yfar 

Hard vheat 

1 Soft wl: 

Area | 

Yield 

1 

j Area ; 

1918 

1 

774 331^ j 

1 

6 090 ii6qx i 

10 574 ha 

1919 

842 948 j 

4 384 696 1 

12743 

1920 

i 776 808 j 

4770184 

11041 

1921 

; 766 679 

6118051 

16 442 


Vi;la 


86 

76235 

72 869 
m6;-i 


Soft wheat was unknown before the i^reiich ocupation : the yieli 
which was 73 000 qx. in 1920, increased to 178 000 qx. in 1922. The mos 
commonly grown varieties are the " touzelle " of Oran and bearded wheat 
imported from Algeria. 

On December i, 1921, the price per quintal varied, according ti 
locality, between 50 and 70 fr. for soft wheat, and between 45 and 70 ti 
for hard. 

Oats. — The cultivation of oats is recent, and does not date furth 
back than the beginning of the Protectorate. The varieties grown ai 
Algerian, especially the yellow and black kinds. 


Areas cultivated under oais (hectares). 


1915 . 1916 1917 1918 1919 1920 J5:i 


By Europeans — — 2458 3460 3609 29 5 9 3333 

By Natives — — 3^5 793 660 399 ^ 3 i 

Totals . . . lfil» nSS ^ 3813 4353 4!«9 3358 «« 


Oats are used for cattle by Europeans and by the. army of occupation 
Rye. — The area of cultivation is fairly limited in k few mountainon 
regions, though e^qjeriments made by the Directorate of Agricultur 
show that it could be grown anywhere, even on the light, sandy soils c 
the coast, and a yield of 14-15 qx. of grain per ha. in addition to stra^ 
obtained. If sown early it would be possible to cut it green dining t 
winter and to get a fairly good crop of grain in May- June. 

Canary-grass (Phalaris canariensis) , — Cultivation is limited an 
it is sown at the beginning of winter and harvested in June. The te 
is used for feeding birds ; an oil, used for dressing cotton cloth, an 
commonly used in England, can also be extracted from it. ^ 
On December i, 1921 the price of the seed varied between 5 ^ 
per quintal at Eez and 125 fr. at Rabat. 
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- Ob TliterinS of Wboftt. — Garicke, w. F, (Laboratory of Soil Chemistry 
anfl Bacteiiolc^. University of California), in American Journal of Botany, Vol. IX, 
Xo. 7 , PP- 366'3*^9- Brooklyn, July 1922 . 

The writer had previously remarked that nitrogen, supplied to wheat 
different times, had different effects ; at an early stage it had little 
ect ; at a later stage it caused an increase in the nitrogenous reserves 
the grain and the whole of the dry matter in the plant. These experi- 
ents were made with a soil poor in nitrogen. 

Ill the paper reviewed, the writer investigated the process by the 
[p of which nitrogen induces tillering. He supposed that it acted by 
vnuxing the growth of the roots. In order to verify that supposition, 

. grew wheat plants, from 8 to 10 cm. high, with roots 10 to 12 cm. 
ng, for 25 days in drinking water : the roots grew to a length of from 
, to 70 cm., while the stems scarcely grew more than i or 2 cm.; he 
en moved the plants, together with the control plants, and placed 
lem in complete nutritive solutions ; the weight of the aerial part was 
)proximately equal in the two series, while the weight of the roots was 
spectively about % and % of the total weight and the roots in the first 
ries were 4 times as long. The control plants tillered very slightly, 
jnerally a single stem per plant ; on the other hand the young plants 
ith large root development tillered in a remarkable manner ; the aver- 
Jes were, respectively, 1.2 and 5.4 per plant, a proportion of i ; 4.5. 

A large root development, therefore, is very favourable to tillering. 
1 a soil poor in nitrogen, the roots develop very much because they seek 
It nutritive elements ; if a large amount of nitrogen is put into the 
>il, the roots absorb it and vegetative growth is stimulated in them : 
lere is consequently much tillering ; on the other hand if nitrogen is 
iven during the early stage of growth, the roots do not develop much 
tid the growth cannot be stimulated later. 

These data may be important for the cultural economy of wheat. 

T. V. 


90 " Cultivation of Barley in England. — Fussfix E. J., in Journal of the Imtitute 
of Braving, Vol. XXVIII, No. 9, -pp. 697-713. London, September 1922. 

1290. 

The cultivation of barley is very ancient and goes back to the 
eolithic period ; it is also one of the most general crops in the world, as 
extends from the Arctic Circle to the Equator, 

The decrease which the cultivation of barley in England bas suffered 
less than that of wheat and England is nearer freedom from importing 
irley than wheat as may be seen from Table I, iu which the figures iu; 
•<:ate millions of tons. 

England has about 800 000 ha. under wheat and 600000 under bailey ; 
[Gotland and Ireland each liave 24000 ha. under wheat and 80000 
uder barley, 

. Wheat and barley grow better in dry climates. In England the dis- 
^hution of barley and wheat crops is approximately inverse to the rain- 
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Table I. - Production and consumption of barley aid wheat 
in England, from 1887 to 1920. 


Period 


1887-1891 
1910-1914 
igio— 1920 


Consumption 1 

PioducUon 

II Consumption i 

Production 

1 

6.1 1 

2.02 

1 2-56 

, 1,69 

6.8 i 

i.6o 

2.40 

i 1-38 

7.4 1 

1-34 

1. 91 

1-32 


CO- 


f.l1 Bariev is specially important in the county of Norfolk where it „ 
vers II y of the^cultivated area, next in Sufiolk, Lincolnshire. Ruth. j, 
Sridgeshire and in East Yorkshire, where it occupies 9 to 12% rf 

sTshinfjwtehly affects wheat and barley more than absent ol 
rain Barley differs from wheat in other respects. Barley prefers hghi 
rfs wheat Lavy soils. In England, barley is so^ in spnng and n « 
n autumn At Rothamsted, the period of growA for barley is 150 hy 
a Andl T to August I) that of wheat 290 days (from the end 0 
£rbem the middle of An^ast. It is probable that the stnaller prodncth 
S^straw and -rain by barley compared with wheat, depends on thissliort, 
Sr Barky placL, in comparison with wheat, a greater proprta 
of its substance in the grain than in the straw. 

Table II. - Distribution of the matter and nitrogen 
in the straw and grain in barley and wheat. 

Averay ol (igm-iom) •» E mUnd. 


Dry mi’ttcr iu kg. per ha, 


Nitrogen in kg pci h 


Barky. 

Wheat. 


3500 

4 800 


2 500 
2 200 


19 

25 


»«1. .t Rottamaed torn 
th. yield of borley » b. mcmood tom 30 » " 

SO bushels per acre. A hrt A a ereat 

This was a remarkable result Eor the which commenced J 

on the developement of the Chemical such biigc prop) 

Rothamsted in a ham, in 1843. and ^T^thaSed has enatt 

tions The continuation of expenments started at Kotnamsi 

certain questions to be elucidated, but of crops, which 

the most singular phenomena is the constant decrease 
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Tabi^e III. — Comparative effect 
oj various 'manures on the grain yield of barley (bushels per acre). 


thout manure 

rtnyard manure 

mplete artificial ferUlisere ; 

With nitrate of soda . . < 
a sulphate of ammonia 


29.8 

44 

50.5 

47 


ecially noticeable on plots treated with chemical manures and slightly 
;s so on those treated with farmyard mamire. Table IV shows the num- 
r of times that certain yields have been recorded, by decennial periods, 
the plots treated with artificial manures. As is seen, good crops go 
decreasing and bad crops increasing. 

It is difficult to explain this phenomenon. It has been attributed 
unfavourable changes in climate or to a supposed secretion ‘of poison 
' the plant, but nothing has been proved. It has been thought that the 
mmonly accepted list of elements indispensable to nutrition was incom- 
jte : Bertrand has shown the utility of manganese ; Maz^ has added 
the list boron, fluorine, chlorine, aluminium and zinc. Brkncheey 
Rothamsted, confirmed the utility of manganese and of boron in small 
lantities ; in large quantities it became injurious. It might therefore 
: supposed that the lack of these elements in ordinary artificial manures 
ight slowly exhaust the reserves in the soil while there would be a certain 
aoimt of them in farmyard manure, but objections are raised against 
at opinion. 

TabtE IV. — Frequency of certain yields oj barley from 1852 to 1921. 


Periods 


60-70 


S 2-1861 I 

N-iS/i — 

1 2-1881 . . . . ‘ . j — 

2'T89i i . — 

2-1901 I ^ 

2-191 1 \ — 

2-1921 j 


Bosliels per acre 

50-60 I 40-50 ' 30-40 20-30 10-20 



It might also be thought that the addition of an electrolyte disturbs 
colloidal properties of the soil. At Rothamsted the problem is sub- 
-d to systematic research. 
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Fortunately this pbenomenon does not occur in the general 
crop ; the average crop in that country has even increased slightly.^ 


1887-1896 * - . 33.16 bushels per acre 

1897-1906 33.64 • » » 

1907-1916 33.67 » * » 


The heaviest crop recorded by the writer was 80 bushels per aci 
Two factors prevent barley from reaching that figure : — the seasp 


Fig. r* — Production and consumption of wheat and barley in 
in millions of tons per annum. 



A 



EXPL.JiI^ATIOX : 

A = wheat ; i = oonsunrption ; 2 = production 
B ^ barley ; i = consumption ; 2 = production. 


and the strength oi the straw, which is often incapable of supporting a vi 

large weight of grain. , ^ 

The problem of the strength of the sfraw is one of the ^ ^ ^ ^ 
and’nrgent problems ; it is partly physiological and partly ge ■ 
we have scarcely anything hut a little empinc ^ 

depend on chemical changes, mechanical arrangements cl tiieu.. 
the osmotic pressure of the cell sap. 
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So long as we have not been successful in producing varieties of barley 
h much stronger straw there is no use in stimulating the development 
the grain to the utmost by means of artificial manures. There are, 
ides, other factors which restrict the growth of barley insufficient 
ifall, temperature, incapacity of the plant to utilise the whole of the 
ir energy. From’ an industrial standpoint, quality is still more im- 



A 


Expi.A.jrTTioN : 

A = wheat ; B = barley ; X — dry matter iu kg. pei ha ; Y = nttrogen 
in kg. per ha.[; I = straw ; II = grain. 


tant than quantity. The perce'ntage of nitrogen is not much affected by 
mires. By potash and phosphate manuring the carbO'h3^drate content 
!asily increased without increasing the nitrogen content. On the other 
id, the latter is very much affected by climatic conditions. Generally 
nitrogen content is inversely proportional to the yield in grain. 

The Rothamsted experiments have proved the falseness of the opinion 
ordingto which, during maturation, plants supply the grain first with 
rogen and afterwards with carbo-hydrates. 

' Very little has been added to the classic works of Munro and BeavEn 
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on the aptitude of barley for brewing. The nitrogen content may 
as an indication of that aptitude, as it is more or less inversely prop^^j. 
tional to it. In this there is no really causal relation : a good quality bar. 
ley has a large proportion of endosperm as compared with embrj^o ; this 
happens when climatic conditions have been good during the second pan 
of the life of the plant, and generally implies a low nitrogen content^ 
because the nitrogen is absorbed, for the greater part, at the commence^ 
ment of growth. 

The British Institute of Brewing has just undertaken very extensive 
research on the relation of good quality of barley and its agricultural oon- 
ditions and it is hoped that they will throw much light on this important 
question. Five series of plots have been prepared i) without manure ; 
2) complete artificial manures ; 3) artificial manures containing no potash | 
4) artificial manures containing no phosphate ; 5) artificial manures cor- 
taining no nitrogen. Complete analyses of samples of the barley grown 
will then be made. 

Another problem, more difficult to solve, is at present under exami- 
nation : it concerns the influence of the soil and season on the quality d 
the barley. Tastly, the Institute has just come to another seriors 
question '. the chemical composition of a good quality barley. But the final 
solution of this problem requires biochemical knowledge not yet possessed. 

The Institute has the great merit of having set up co-operation be- 
tween brewers, barley growers, agricultural experts and chemists. Such 
co-operation is no doubt destined to give the best results. A. de B. 

1291 - Rice Planting in Sarawak. — Jourml ol the Royal Society 0: ArK Vol.lXX, 

No. 3644, pp. 766-767- I^oadon, September 22, 1922. 

Of the many different tribes inhabiting Sarawak all cultivate rice 
with the exception of the nomadic tribes of the far interior. The methods 
adopted vary slightly but are for the most part of a primitive order. The 
inland tribes mostly cultivate “ hill " rice, and for this purpose clear and 
destroy large quantities of valuable timber every year by cutting and burn- 
ing. “ Hill ” land that has beeri farmed is allowed to lie fallow for atleast 
seven years and “wet ” land for three years. 

The planting is done at the end of the dry season, about July and Au- 
gust, so that the growing crops may have the benefit of the rains and tue 
grain have a chance of ripening in the beginning of the next fine sea^0II, 
about April or May. If old jungle is cleared the clearing is 
about May or June in order that the timber may have time to dry' 
the burning time. 

■ Buffaloes are not used for preparing the ground except 
living in the districts adjacent to Brunei and also by the 
ing the highlands at the head waters of the Baram, Limbarg ana 
rivers. 

Sowing. - The seed of the hill padi is planted in holes aw , 
18" apart made by a blunt pointed stick. Three or four seeds 
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ito each hole and covered hy scraping earth or ashes over the hole with 
be foot. 

Marsh padi is either broadcasted or transplanted. If old jungle has 
een cleared the seed is usually broadcasted, but otherwise it is transplanted 
■om nurseries when about 6" high into holes drilled with a pointed stick 

The farms are strongly fenced to keep out the wild pig and deer imme- 
lately after the padi commences to grow. 

The weeding is usuaUy left to the women and children whilst the men 
0 hunting or in search of jungle produce. 

Catch Crops, - Immediately after the burning, tobacco, maize 
ncumbers, bayam, egg plants, etc. are planted wherever the wood ashes 
re thickest. These ripen and are eaten before the harvest. Millet is 
Iso planted on the edges of the paths and at the edges of the farm. This 
; done partly to keep the monkeys occupied till the owner arrives and 
lives them away. 

The Harvest. — The heads of the padi seldom ripen all together ; 
nisequently the crop is not reaped all at once, but the ripe heads are col- 
?cted. The Dayaks do not use knives but strip the ripe heads with their 
ngers. 

The padi is stored sometimes in the houses in receptacles made of the 
ark of large trees and sometimes in specially constructed granaries. When 
, is desired to convert the padi into rice it is pounded in mortars or put 
bough a husker and then winnowed. 

Crops vary greatly in quantity, the following being the usual causes 
f failure : an unsuccessful burning of the clearing, insufficient rain at the 
lanting season, insufficient sunlight during the ripening period, depreda- 
ions of wild animals, rats and mice, attacks of insects, etc. 

The use of large quantities of rice in the making of spirituous drinks 
mongst the non-Mohammedan tribes, « tabus » observance and feasts 
ssult not infrequently in a shortage of rice. 

In the absence of reliable statistics it is impossible to estimate the aver- 
ge vield, but a fair average for hill padi would probably be about 30 fold 
nd for swamp padi about 70 to 100 fold. G. A. B. 

292 ~ Foodpulse Crops in Morocco. — Annalea de VlnstHut Colonial Ue Bordeaux, pp. 139* 
144 - Paris- Bordeaux, May 1922. 

Beans. — These are of good quality ; the Safi variety, with small 
eeds and richer in gluten , have a higher value chan the large beans of 
lasablanca and Magazen. 

The areas under beans from 1915 to 1921 were as follows : — 

Year Ares 

1915 

19^6 

1917 

1918 

1919 

1920 

1921 


28 576 
3^^ 09? 
39 176 
64 850 
68 315 
66 536 
59 63S 
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Beans are sown in rows, at the beginning of the autumn rains ■ th 
green pods are gathered in April and the dry seed in May. ’ ^ 

Experiments made in I9i6'i9i7 with the Seville bean, an early va ‘ 
ety with fairly long pods, yielded 14.7 qx. per ha. ; those of tqt^' 
igi8, 21 qx. per ha. The large broad-bean, in spite of adverse 
stances, yielded 12 qx. per ha . Several diseases of vegetable and animal oii 
gin may injure the crop : the average yield per ha. in 1921 for the whole 
of Morocco was 8.2 qx. Part of the 3deld is eaten by the natives 
the greater part is exported. 

Export of hean^ from ports in the French zone of Morocco, during 1531 


January i 942 267 kg 

February , 368918 „ 

March 294195 , 

April. 248094 , 

May 652454 . 

June 10 206 539 j» 

14 582 346 » 

August 8 881 265 » 

September 16285444 » 

October 2 624 483 « 

November 2 962 310 * 

Chick-peas. — These are grown in the southern regions ; they an 


sown in deep soils because of their large deep root system and grow fairlj 
well in dry climates ; the areas sown during the past few years W 
varied as follows: — 


1915 

1916 

191 ^ 

1918 

1919 

1920 

1921 


16 305 ha 

21 236 * 

22 525 t 
32 150 » 
39 870 1 

27341 » 
32 277 » 


In 1921, the average yield was 7 qx. per ha. The chick-peas aiepass- 
ed through a sieve and classed in three divisions bearing the numbers 
27 — 28 — 29, the higher number indicating better quality. 


Exports of chick-peas from Morocco from 1915 to 1921. 


Yeats 


Quintals | 


1915 

1916 

1917 

19x8 

1919 

1920 

1921 (up to November) 


61994 

52 326 I 865 
58650 3602931 

40964 2250# 

176920 14666678 

63970 823402^ 

169 263 " 


[it%x] 
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LENTiirS. — The native varieties are small but very fine and very 
suitable as food for Europeans. The development of their cultivation from 
1Q15 onwards is shown by the following figures - 


^915 35 ha. 

1916 ^29 » 

1917 941 , 

. 2 453 » 

1919 7692 » 

*920 5 993 • 

192J 5 216 » 


Clay soils cannot be used for growing lentils ; they are gathered in 
July and in 1918, the average yield was 9 qx. per ha. at Marrakesch, and 
in 1920, 6 qx. at hez, although the gathering was done under unfavourable 
conditions. 


Exports of lentils from Morocco, from 1915 to 1921. 


Years 


Quintals Francs 


1915 

1916 


‘1917 

^918 

ffgiQ 

2920 

p92i (up to November) 


r 25 

I 019 49 058 

I 265 78 617 

5838 516027 

38452 3667945 

42 842 4 583 460 

42512 — 


The prices varied between 35 and 100 fr. per quintal. 

Fenugreek (Trigonella) . — The seeds of this leguminous plant are 
sed by Orientals as a condiment ; they are also used for fattening animals 
lut they give the meat a disagreable taste ; they form an ingredient in 
oultices. Sowing is done in autumn on low moist ground, 20 kg. of seed 
leing used per ha. ; the crop is gathered in Jiine-July and in 1921, the 
verage yield was 2 qx. of seed per ha. 


Exports of fenugreek seed from Morocco, from 1915 to 1920. 

Years Kilogrammes ■ 

Francs 


61 I 13 

428 401 

2 290 332 

4 374 450 

I I 695 878 

i 5 079 232 

On December i, 1921 the price of fenugreek seed varied between 
5 and 44 fr. per quintal. 


[isssl 
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1293 -Effect of different Reactions on the Growth of Soy Beans and the Fcrmatjon 

Modules. — But? AN, O. C. {Wisconsin Agricultural Experiment Station], in Soils ■ ^ 

Vol. XIII, No. 4, pp. 2 71 - 302 » 15 pl-. bibliography of 39 publications. Baltim 

Apl. 1922. ^ 

The reaction with which leguminous plants grow and are best inocui 
ated has yet to be ascertained. The writer made a series of expeii 
ments in order to solve the question in the case of the soy beau, of which h 
prepared many cultures in saline solution and in sand, in vessels of 5o( 
to 600 cubic cm. capacity. The reaction of the solutions was regulatec 
by adding alkalis or acids and maintained constant by changing the so 
lutions daily. The plants were allowed to grow for 25 to 35 days aft^ 
inoculation. Other cultures of maize and cowpeas were made nndei 
similar conditions to those of soy beans, for comparison. Moreovei 
21 cultures of the same number of species of soy bean bacteria were pre- 
pared so as to be able, after 15 or 20 day’s incubation, to compare the 
critical concentration of the hydrogen ions for soy bean bacteria and for 
the plants which harboured them. 

Skive’s nutritive solution proved favourable to the growth and inocu- 
lation of soy beans in the sand cultures, but not in the aqueous cultures. 
Perhaps there may have been poisonous impurities in the salts of the 
solution which were absorbed by the sand. Crone’s solution prored 
suitable for all the cultures ; its cushion effect ”, that is to say its ap- 
titude for resisting changes of pH, was improved by the addition of 0.75 gm. 
of carbonate cf soda per litre. 

The reaction of the solution in contact with the plant does not re- 
main constant except in the case of the reaction most favourable to its 
growth. Changes take place more rapidly in alkaline solutions and with 
plants which grow quickly. The reaction most favourable to growth 
and inoculation of soy beans was pH = 6.5. The limits of pH between 
which inoculation took place were 4.6 and 8. The limits for the growth 
of soy beans were 3.9 and 9.6. Reactions in which pH = 4.95 and 8.2 
are injurious to the growth of soy beans, but do not completely prevent 
inoculation. 

The values of pH which proved decidedly injurious were not generaly 
greater , but often very much less than values given by soils considered 
to be very acid. 

The critical concentration of hydrogen ions for the formation of imhI- 
ules on soy beaus was slightly less than that for its growth. The differ- 
ent cultures of bacteria showed a slight difference as regards the critical 
value of pH. 

-Maize grows within much wider limits than soy beans and cowp^^- 
The cowpeas seem to have wider limits than soybeans regarding the foi- 
mation of nodules. The reaction of the vegetable sap was, genera f- 
equal to that of the nutritive solution, except for the leaves of ^ 
which showed a certain difference. The sap of the roots followe 
reaction of the medium more closely than that of the leaves. 
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254 ^ Good Forage Grasses of Southern Bbodesla. — mdudy, h. g. (Chief Agri- 

culturist and Botanist), in DepUftrHeni of AgrifulluTe, Salisbuty^ Rhodesia, Bulletin 
Ko. 4 i 7 > 17 PP-» ® tabl. Salisbury, 1922. 

Since 19^^ Depattment of Agriculture in Rhodesia has carried 
lilt experinients with good forage plants suitable for cultivation in that 
ountry, that is to say already acclimatised or capable of acclimatisation, 
v'hich stand cold and drought and are eaten by cattle and are nutri- 
ious. After a few years it wa“s noticed that as a rule, the most highly 
ecommended exotic forage plants did not thrive under the new con- 


Perceniage composition of various forage grasses growing in Rhodesia, 


Specic3 

Moisture 

Fat 

(etlier extract) 

Cnide protein 

3 

11 
c S 

3 

Crude cellulose 


Pure protein 

Total nitrogen 

Protein 

nitrogen 

Actual protein | 
per 1000 kg. 
of dry matter | 


% 

% 

% 

% 

% 

% 

% 

% 

% : kg. 

BEFORE FLOWEimfO I 

)etana Lindenbergiana . > . 

10.66 

3-48 

16.38 

33.69 

24,10 

ir.69 

14.06 

2.62 

2.25:157 

^halaris bulbosa 

10.51 

2 . 9 T 

15.62 

40.45 

21.30 

9.2111,56 

2.50 

1.851129 

Pcmiselum clandesHnum . . 

8.40 

2.38 

12.12 

41.91 

25.42 

9.7710.31 

1.94 

I.65T12.5 

Penialonga > grass. .... 

11.28 

2.45 II.81 

39.74 

25.95 

8.77 

9.06 

1,89 

1.45 102 

Brachiaria brizaiU-ha 

9.99 

2.17:12.69 

40.74 

21.96:12.45 

8.75 

2.03 

1.40 97 

'iemarthria fascicuUUa . . . . 

8.47 

1.72 

7-31 

46.27:29.77 

i 

6.46 

6.88 

I.I7 

I-IO 75 

1 

Wees' flowering : 









i 

'anicum maxifnwm 

10.04 

I.6I; 10.94 

36.04 

32.60 

8.77 10.00 

1.75 

1.60 MI 

elaria sulcal a 

9,81 

I.91 

13.31 

37,80 

27.38 

9.79 

10.00 

2.13 

1.60 III 

etaria aurea 

8.30 

2.62:14.12136.74:26.73 

11.49 

10.00 

2.26 

1.60:109 

'rachiaria hrizantha 

9.48 

r.95 io,2>5|35.79;33-07 

9.46 

9.69 

1.64 

1.55 107 

'.ustuchys petrea 

11.25 

2.98 io.25!39.46:28.25 

7.81 

9.06 

1.64 

1. 4*1 102 

'chinochloa pyramidalis . . . 

9.22 

1.83 

11.37:36.24:32.86 

8.48 

9.06 

1.82 

1.45 99.5 

'ynodon pleotosiachyum . . . 

9.79 

1.60 

8.62 

48.0726.52 

5.40 

5.62 

1.38 

0.90; 62.5 

Plants with flowers akd 
SEEDS : 








i 


^ d'ipcihim virgaium 

9.19 

2.64 

9.06 39.32' 32.70 

7-09 

8.44 

' 1.45' 

1.35! 91.5 

scrohiculatum . . . 

11.22 

2.25 

8.62 46.64:23.90 

7.27 

8.13 

: 1-38 

: 1.30; 91.5 

ynodon plectostachywn . . . 

8.58 

1.63 

9.06 46.47;28.r7 

6.09 

7.81 

1 1-45 

: I.Z 5 85.5 

Hay: 

j 








j 

I 

dspalum scyobiculatum , . . 

10.38 

1.95 

7.00 

45.88:27.13 

7.66 

6.88 

1. 12 

; I.ioj 76.5 

'tnniseium unisetum .... 

'7.82 

1.49 

7.31 

40.16:34.20 

9.02 

6.56 

i 1.17 

; 1.05: 71 

tachiaria brisaniha , .... 

10 [29 

2.33 

8.4441.44:26.75 

10.75 

6.25 

i 1-35 

1 1. 00 69.5 

Wons Guyana 

8.43 

2.07 

8 . 50 : 38 . 47 ' 33 .o 9 

9.44 

5.94 

1.36 0.95: 65 

^arui anrea 

8.57 

U 9 I 

6.25 36.83 36.62 

10.22 

5.31 

1. 00 

0.85: 58 

^icholama rosea 

7.58 

1.59 

«;.6q:4i.‘?2;36.82; 6.80 

5.31 

0.91 

0.85 57.5 

^pdluni virgafum 

8.90 

2.20 

4 . 6 g' 42 . 6 o: 34.97 

6.64 

4.38 

0.75 

0.70; 48 

pcholacna setifolia 

8.93 

2.31 

5.81 40 . 3 i; 34 . 85 : 7 - 79 | 4-06 

0.93 0.65, 44.5 


[IM4] 
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ditiotts of their environment or else lost their qualities, while good results 
could be obtained by systematic selection of mdigenous forage 
At present the following are being tested at Sahsbury:- 55 
genous species or subspecies - 10 African, but not Rhodesian, spede. 
From their behaviour on dioritic red soils of me^um texture, inMasboM- 
land it is recommended to make meadows wth the foUowing species^ 
the botanical description and cultural characteristics of which are given:- 
Indigenous to Rhodesia, - “ Rhodesian tussock grass " (sv 
taria Linienbergiam) - " Pehalonga grass ' False paspalnn, “ 

{Brachiaria brizantha) - “Swamp couch grass [Hemaethia fasctadata) 
- “ Fine Guinea grass ” (Panicum maximum) - BuSalo grass " 
(Setaria sulcaia) - “Golden timothy grass “ aurea) - 

Rhodes grass ” {Eustachys pdrea) - Antelope grass (Echinochk 
pyramidalis) ’Tall couch grass” (Cynodon Dudylou) - “ Kative 

oLpaluin” (Paspalum scrobiculatum) - Coiimon red top grass” 
ITricholaena rosea) - “Bristle leaved red top {TruMaena set, fok]. 

^ Exotics — “ Kikugu " {Penniseiim clandestmum) — Natal gras?’ 
IP unisetum) - “ African Star grass ” {Cynodonpkctostachymm) -"^^^ 
Lnial canary grass ” (Phalaris bulbosa) - Upnght paspalum (Puifi- 
Urn virgatum) - “ Rhodes grass ” (Eustachys Gayana)-. 

The conipositlon of these grasses (air dned sarnples) and of the Is, 
obtained by cutting them at the moment when they flowered ,s ^ve, 
in the Table at page 1487. 

rao, - Species of /?umeA in Grass-lands. - RoGna, R-, ta d'A,nmm,^|..ln. 

Sfith Year, Vol. II, No. 32, PP- I 3 I-I 34 . ■ Pans, Aug. 12, 1922. 

In the grass-lands of the East of France, and probably also in tho.e«l 
other regions, an exceptionally abundant invasion of large species d 
Riimex (R. nemorosus, R. conglomerala, R. paludns 
1022 thus adding to the depreciation caused by wild sorrel (R. aedm) in tk 
food ’value of the forage and threatening, unless energetic control measUiK 
rftak n to nder in a few years the produce of the infested grasi-1- 
mite disable except as inferior litter. All large species of Rumex areiii 
Itteroftact rejected by cattle, both in a green state and when ^ 
in dry fodder, and their presence in a grass field will always be 

of depreciation in the value of the produce. exceedingly P* 

On the other hand these plants are perennial and exceedingly F 

so that it is difficult to keep them out. 

The cause of the invasion appears to be as follows, ^h 8 ^ 
1921, paralysing the growth of forage plants, k 

up to grazing a certain number of meadows usual y p 
as the cattle left the Rumex alone, these undesirable P 
withstood the drought owing to their deep The 

quite freely, to fructify and to npeti ^heir developedto** 

being light and winged, as a result of the persisten 
envelopes, were scattered by the wind over a large area 
mother plant. 
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In certain cases, floods have assisted the wind and carried the injurious 
eeds to great distances and grass-lands previously free from the weed have 
lecome infested. In 1922 as the hay season approached the farmers were 
reatly and disagreeably surprised when they saw the tall rust coloured ra- 
emes of the invaders. The more prudent anticipated the usual time of 
[lowing; so as to prevent the plants from ripening their seed and extending 
heir ravages further by self propagation. This was however exceptional 
nd most of the infested meadows were cut at the ordinary time. 

liarly mowing, wHch generally suffices to get rid of annual species 
fhich are undesirable in a meadow, seems the only efficient remedy. Un- 
oittinately in this case it only served to prevent the invasion from spread- 
ag by stopping the multiplication of the large species of Rumex, which are 
ilniost all perennial. Moreover this quality of persistence resists the use 
liquid weed-killers. 

To eliminate these obstructive and injurious weeds it was found nec- 

f ' to destroy them plant by plant either by pulling them up or by 

itting the roots, in two places. The best time for uprooting appears 
be at the end of May or early in June, when the plant owing to its height 
easily seen above the grass. If the operation is done after rainy weather, 
rheii the moist earth holds the roots less firmly, a good pull on the stalk 
; sufficient to uproot the plant ; if this is not the case a well appHed stroke 
fa spade will sever the root and enable the plant with the part of the root 
bove the point of section to be removed. 

However carefully the work is done a certain number of plants may 
ycape destruction and threaten, by seeding, to reduce the effect. Cutting 
[)v\n at a suitable time will prevent seed ripening and seed propagation, 
id, if care is taken in the following year to root up the plants previously 
^erloooked, in the end the field will be freed. But it will always remain 
ibject to fresh invasion for no meadow is safe. 

While the fiddle dock (R. pulcker) and the curled dock {R. crispus) 
ow mainly in well drained and even dry meadows, the wood dock [R. 
morosus) and the broad dock [R. obtusifolius) establish themselves in- 
scriminately on all kinds of ground and they all readily take their chance 
i moist bottoms, such as are preferred by the marsh dock {R. paluslris) 
id the water dock {R. hydrolapalhum) . It would be wise to watch all 
eadows carefully so as deal with the weed as soon as it appears. Such 
itchfulness will be all the more desirable if the meadow is close to uncul- 
^ated land where weeds grow and multiply freely. In such cases it would 
a good preventive measure to cut the Rumex plants growing on such 
id before their seed ripens. 

>6 - Effect of Crude Phosphates and Basic Slags on the Quality of Hay and 

Pastures. — Robkrtson, G. S., in The Journal of the Ministry of Agriculture^ 
I Vol. XXIX, No. 3, p. 600-605, I fig. London, Oct. 1922. 

The most important indirect effect caused by the application of basic 
gs to pastures, is the great improvement in the quality and nutritive 
liie of the forage. A certain quantity of hay obtained from land treated 
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with slags has a much greater nutritive value . than the same quanfi 
hay obtained from untreated land. The Cockle Park experimjents^l''* 
caused this increase to be valued at 13 shillings a ton^ on a basis o( 
war prices. ^ 

Table I. — Botanical composition of the hay. 

i 








1 

Plot I 

Plot II 

Plot III 

Plot IV 

Plot V : 

Plot Tj 

I 

open 

Open 

Hearth slag 

Without 

Gafsa 

Egyptian 

Alseriii 


arth slag 

uotitic) 

(very 

soluble) 

manure 

mineral 

phosphate 

miueral 

phosphate 

toioeral 

pittsplatt 

1 

i 

% 

% 

% 

% 

% ■ 


Leguminous plants . 

traces 

traces 

traces 

traces 

traces 

trace 

Grasses 

85.2 

88.1 

58.5 

82.6 

96.7 

95.8 

4.1 

Weeds 

14.8 

II -9 

41-5 

17-4 

3.3 

Table II. — Composition of the grasses by weigU. 



Plot r 

Plot II 

Plot III 

Plot IV 

Plot V 

piotn 


open 

open 

Hearth slag 

Without 

Gafsa 

Egyptian 

A!g?iin 


Hearth slag 

(fluoritic) 

(very 

soluble) 

manure 

mineral 

phosphate 

mineral 

phosphate 

mioeia] 

piiffiplatf 


% 

% 

% 

% 

% 

% 

Lolium perenne, . . . 

9.9 

22.0 

6.8 

26.9 

19.8 

179 

Phleutn pratense . . . 

6.0 

7.7 

2.8 

4-5 

5.7 

1.9 

Cynosurus cristatus . - 

20,6 

14,7 

10.8 

25.2 

28.7 

I 0 .( 

Poa irivialis 

1-3 

1 12.0 

0.6 

10.9 

i 7-3 


Avena flavescens . . . 

1.3 

1.4 

0.6 

I.O 

1 T -3 

0,6 

Fesiuca otfina .... 

— 

0.9 

— 

1 — 

i — 

— 

Holcits lattatus .... 

32.5 

29.7 

' 44-3 

18.0 

j 17.0 

29,0 

AgrosHs alba . . . . 
Anthoxanthum odora^ 

0.7 

1 2.6 

6.8 

4.5 

i 4.8 

j 

112 

turn 

27-7 

1 9.0 

'' 27.3 

9.0 

i 15-4 

) 

202 


!#«.• 

1 

ItO.O 



llt.D 

IIM 

Tall grasses . . . . . 

39.1 

1 58.7 

! 

! 21.6 

68.45 

! 62,8 

39.6 

Short grasses • , ■ . 

60.9 

41.3 

i 

i 78-4 

31-55 

j 2 I 


It is therefore very important to know whether the new types of ba^ 
slags and other substitutes have a corresponding influence on the cro 
In experiments made at Martins Heame, in 1917 and 191B, clover mac 
great growth on manured plots and especially 'on those to which we. 


meadows and pastures 


1491 


Ijed tie very soluble slag and the mineral phosphates, particularly 
sa mineral phosphate. In the dry season of 1919, clover did not 
ear either on the manured plots or on the others ; however, the former 
e always distinguished by bright colour and a double crop of hay. 
The Gafsa and Egyptian' mineral phosphates have similar efficiency 
hat of very soluble basic slags, while the efficiency of fluoritic slag is 
less and that of Algerian phosphate is the least of all. In 1920, 
leguminous plants again grew weU and equally so on the plot manured 
i very soluble slag and on that manured with phosphate. 


TabUE III. — Composition of hay in 1920. 


iiniaoiis plants . 

;se3 

<1s 


Plot II 
(very soluble 
ba^ slag) 

Plot in 

(without manure) 

Plot IV 
(Gafsa mineral 
phosphate) 

% ) 

1 

27-5 

% 

IT .2 

% 

3.5.0 

63.0 

1 53.5 

54-2 

9.5 

30.3 

ro .8 


Other experiments made at Horndon, by manuring in February 
8 and bv analysing the soils in August 1919, gave the results shown 
Table IV. 

Tabt<E IV. — Percentages of space occupied hy vegetation 
in the Horndon plots. 


Manure 

(220 kg. of phosphoric acid per ha) 

1 1 

i Legumi- 
nous 

' plants ; 

i i 

Grasses 

Weeds 

Basic 

space 

l 4 ine only, 

j % ; 

• ^ I5.I 

% 

34-6 

% 

30.0 

% 

20,3 

Florida “pebble*’ phosphate 

46.0 

30.6 

13.3 

10. 1 

Algerian phosphate 

• , 47.4 

30.1 

7-4 

I5.I 

Very soluble Open Hearth slag , 

. 1 44.1 

28.6 

13-7 

13.6 

Without manure 

. I 4.2 

14,8 

31-0 

50.0 

Gafsa phosphate 

• : 41-3 

‘ 32-3 

17.6 

8,8 

Turusian phosphate ■ 

. : 38.5 

36.9 

21.0 

3,6 

Egyptian phosphate 

■ ! 55.5 

41,10 

10.7 

2.8 

Superphosphate (220 kg. of Pa O5 per ha.) .... 

. 23.9 

57-3 

0.7 

18,1 

Superphosphate (55 kg. of P2 Oj per ha.) . . . ■ 

. ; 18.8 , 

233 

18.8 

37-1 

Superphosphate (as in 13) + 2.5^ of lime per ha. ■ 

. , 60,0 

32.7 

1.4 

5.9 

Without manure 

• 9.4 i 

19.1 

26.0 

; 45-5 

Very soluble Open Hearth slag (as in 5) .... 

. 46.2 : 

47.2 

1.4 


Open Hearth fluoritic slag 

• : 43.8 ' 

31*8 

13.3 

1 II. I 

Cleveland phosphate 

• 1 43-1 

33-3 

5.6 

1 18.0 


[i*«] 
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Explanation : 

Y = weights of tall grasses ; X = weights of short grasses. 

A = manuring with slightly soluble basic slags ; B - manuring with very soluble 
slags ; C = control ; D = Gafsa crude phosphate ; E •= Egyptian crudf 
phosphate; F = Algerian crude phosphate. 

tween the two and the formeT resnlt? do not enable the latter to 
estimated. For example, of plots 17 and 18, which were almost eqral 
regards quality of pasture, plot 17 yielded about twice as much a} 
18 in the following year. „ 

3) In soils poor in lime, supen^hosphate has an unsatisfactory eii 

especially on leguminous plants, while it acts better on grasses. 1 
with lime, thus forming “ basic superphosphate it is even more s 
ulating to leguminous plants than basic phosphates. A de 5 

4) hime alone is of no use on such soils. 

[nu] 
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; - Fibre Crops in Morocco. - A nmUs d, !• Inslitut Colonial di Bordmnx, pp. 207.11 1 textob 

PariS'Bordeaux, JuJy-Aue. 1922. 

Flax. — The growth of flax for linseed has been in vogue for a very 
g time in Morocco, especially in the districts of Chaouia and the Douk- 
as, but is capable of extension in other districts. Flax grows well on 
p sibceous-day , soils and a previous crop of beans or chick-peas is 
y favourable to it. Sowing takes place in October, although many 
mers persists in sowing in February. Table I gives the experimental 
a collected by the Director of Agriculture regarding the yield of linseed 
hectare in reladon to the time of sowing. 


Table I. — Yield of linseed in relation to time of sowing. 


-Variety 

Date of sowing 

Yield per ha. 

quintals 

i^nous flax 

29 January 

39.25 

tbera flax 

30 » 

35.85 

maiidy flax . 

26 February 

40.75 

them flax 

27 » j 

37.05 

a flax 

3 March 

51.76 

mandy flax 

25 February j 

23.50 


In 1921 the average yield of linseed per hectare for the whole of Mo- 
co was 6 %. 


Table II. — Areas under flax from 1915 to 1921. 

1915 486711a. 

X916 3 306 

1917 5251 

1918 15 812 

1919 28 9 . 5.'5 

1920 39 910 

1921 17870 


In consequence of the suppression of the export of Russian flax, means 
EC sought for utilising the stalks of Moroccan flax and satisfactory re- 
ts w^ere obtained. The exports of the products are shown in Table III. 

On January, 1922 the value of linseed per quintal varied between 60 
I 80 fr. 

Hemp. — The growth of this crop, which was very restricted at the 
(inning of the war, increased during the war owing to high prices. Hemp 
iws well on deep, moist, light soils, and especially on alluvial soils. The 
Sfitnias, who have grown hemp for a very long time, spread the manure 
pi the greatest care and as a rule irrigate every 8 or 10 days 


[!»*»] 
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Tabi<e III. — Export of linseed and flax stalks from Morocco from 19 x 5 



1915 

igi6 

1917 

igi8 

1919 

1920 


1915 

1916 

1917 

1918 

1919 

1920 


Limted. 

7ri34»334 j 

• 2,076,706 i 

4.293,130 ! 

3 . 877,844 i 

16.591,023 i 

17,921,773 

Flax stalks. 

. 13 i 

50.758 ; 

. 207,251 ; 

’ 217,608 ] 

, 483,384 I 

526,430 I 

I 


2,282.9? 

1 ,221,9^ 

5 . 511 . 2 ^ 

4 >l 5 j, 3 / 
2 1,044, jg 
24,94422 


43. iB 
318,62 

^ 47 , Of 

^. 447 , 03 ! 

1 , 591,221 


Statistical data are scarce and incomplete. On January i, 1922,1] 
prices varied between 60 and 80 fr. per quintal for hempseed and 450 1 
per quintal for tow. 


F. C, 


1298 - Cotton in French Africa. — 1. AnnalesdiV Insumcolonialdc Bordeaux^l,^.i^y^^ 

PariS'Bordeaux, May 1922. — II. Marion, A. fi., Ibidem, June 1922. 

I. — The production of cotton in the Ivory Coast, from 1913 1 
1920, was as follows ; — 


1,913 18221kg. 

1914 73435 « 

1915 94840 0 

1916 357597 » 

1917 148038 » 

1918 434091 " 

1919 - 336263 » 

1920 207 999 * 


But native-grown cotton is not ginned ; it has therefore only a 
market Value, since it cannot be exported to Knrope. 

For this reason the Administration of the Colony, in agreement wfc 
the Cotton-growers Association has started establishments for ginning 
baling cotton . The rainfall in the Ivory Coast Colony is however, excesav 
for cotton and in years when there are heavy early rains the fibre is spoi® 
before it ripens and is gathered. Considered as a secondaiy crop in 
ciation with native-grown yams and sweet potatoes it may have a certait 





,lue for the people of the country. It is estimated that there might be an 
.■port of 1200-1500 tons of cotton in excess of the quantity utilized lo- 
;[lv by tbe natives. ‘ 

'n, - In Central Logone, the growth of cotton is still in an elementary 

ate because there are no means of transporting the produce from the Co- 
ny, The Central African Company has planted cotton fields on the banks 
the Mayo-Kabi, at but the transport of the cotton to Europe is 
It easy, as the steamers of the Niger Company only get as far as Gama 
hen the river is in flood ; when Garna is connected by rail with Dusla this 
fiBculty will be removed and it will be possible to introduce cotton into 
e whole of the Tchad region. The area between the Chari and the Lo- 
me, south of the extreme limit of the annual floods, is one of the most 
itable districts for cotton growing : the soil there is light, in some places 
ndy clay rich in humus. Experiments made in 1920 gave good results 
though made late and with un selected seed. The cotton is of long silky 
hple, strong and is similar to that of Dahomey. Over 200 ha. have 
en planted, but it will be necessary to get over the apathy of the natives 
JO will not have anything to do^with crops other than their primitive 
Itivation of millet, sesame and groundnuts. Moreover the population 
scanty owing to diseases. 

To instruct the natives in agriculture, the writer has organised, near 
thagee, a school-farm to which each village will send one of their best 
;n ; the natives will there leara howto plough, the value of dung as manure, 
jthods of growing cotton and picking it so as to avoid soiling the produce, 
ianwhile the climatic and surrounding conditions will be studied, the most 
rourable times for sowing and picking will be ascertained, seed for dis- 
bution to villages will be selected so that when the Tchad district is 
auected with the coast by railway, this area will be able to supply cot- 
1 of a homogeneous type, suitable for the European markets. 

F. C. 

t - The Technological Value of the New Hebrides Cottons. — heim, f., ana 

Roerich, O., in Bulletin de I’AnennJ generale des Colonies, .Year XV, Xo. 160, pp. i-i 1. 
Melun, January 1922. 

A study of the characters of two samples of cotton from the New 
mdes that were forwarded for examination to the Laboratory of Colo- 
Products. Both samples belong to the South American variety Gos- 
iuniperuvianumCsiV. ; one was gathered in 1918, and the other in 1920. 
The conclusions arrived at by the authors are as follows : New Hebrides 
;on will never fetch the price of the best Egyptian varieties. Its ten- 
strength, owing to the relative thickness of the fibres (a character in- 
Jut to the type), is below that of Egyptian cottons and its classification 
ins respect is low, although the defect could be corrected, 
lljc best quahlies are length of fibre and homogeneity. This cotton 
ibines very well with wool for mixed fabrics which are now much manu- 
«red in Paris. Cottons of a woolly type are greatly in request for this. 
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Technological characters of the 

Characters 

I9IB 

1920'^^ 

Species 

peruvianum 

G. peruvianum 

Place of origin 

New Hebrides 

New Hebrides 

lycngth of lint 

32.5 mm. , 

34.5 mai. 

( lower grade . . . 

20 mm. 

30 inm 

1 upper grade . . . 

37 mm. 

39 mm. 

Fineness of lint 

22.5 H 

22 ^ 

k lower grade . . . 

20 [k 

29 yi 

Average | upper grade . • • 

25 

25 \i 

Extremities - • 

fine 

fine 

T mst 

P. V. + M. V. « 40 % 

P. V. +M. V. = 3,.; 

B. V. + T. V. = 60 % 

B. V. -bT. V. = 63»i 

\ elongation . . . 

below 10 % = 45 % 

below 10 % = 40 % 

Em,aty j . . . 

above 10 % = 55 % 

above 10 % = 60 % 

Tenacity 

8.65 goi. 

9.67 gm. 

{ inferior 

7 m - 

6 gm. 

( superior 

II gm. 

10 gm. 

Tenacity of thread of 0.1 mm. 
in diameter 

contains: 19.76 fibres 

contains ; 20.66 fibres 

tenacity = 176.84 

tenacity = 173.33 m - 


white ; very rarely, traces of 

white : traces of red 

Feel 

ted. 

woolly 

woolly 

Defects 

Some ginning defects; frag- 

Imperfect ginning; fibressc 

ments of seeds ; fibres soiled 

ed with oil; fibres brit 


1 with oil. 

owing to bolls being ; 

Classification 

Above Middling 

tacked by anthracnose. 
Below Middling 

Lint yield 

33.6 % 

34.4 % 


purpose. The appearance or the cotton gathered in 1918 is snperioi 
that of the 1920 cotton. 

The authors advise cotton-growers to take every care to preserve tli 
crop from disease and to keep this variety pure, as it will be appreoat 
on the market. ^ « 


1300 - Production ot Oil Seeds and Vegetable Oils in Bessarabia. - i 

Statistics of areas sown in Roumania during the agricultural year I 92 t> 
letinul Asriculturii, Vol. I, No. 1-3, PP- 151-218. Bucharest, Jsmuary-Febniary 19- 
StatJtics of the agricultural year 1920-21, Ibidem, Vol. H, No. 4- . PP^ 
chaiest, ApriMVIay-June 1922. - II. The production of oil in ’ J; 

' f orre^i^ondance Bconomique, BuUetin o»fciel de la Direction gencrale ciu Lorn . 
t2-i3 Bucharest. June- July 1922. - HI. GirGe., E.. the producuon of ^ 
sarabia in 1920, in Bvletinul StatUiic^l Romdnui, Senes IV, \ ol. A . • 
106-107. Bucharest, 1922. 

The extent and importance of oil yielding crops in 
agricultural year 1920-1921 shown by the figures m ^ 




PRODUCING CROPS 


1497 


Table I. — production of oil yielding crops in Bessarabia, 

' in 1920- 1 92 1. 


Cropf 

Area 

hectares 

% Ptcduction 

of total i per hectare 
crops : hectolitres 

Total 

productioQ 

hectolitres 


20 806 

0.85 11.6 

240 639 

tup 

10 704 

0.44 5-0 

55 655 


2 589 

o.ii 2.0 

5 229 



3239 

0.13 1.2 

3 773 

jpy • * 

18 

0.00 7.7 

139 

Totals . . . 

3T 3B6 

1.53 — 

— 


The growth of these crops was divided up among the various classes 
lagricultiirai properties in the manner indicated in Table II.' 


Table II. — Distribution of the oil yielding^ crops according 
to the size of properties [hectares). 


Crops 

Larse 

properties 

Small 

properties 

Peasant 

Societies 

flower 

i 3351 i 

10 622 

6843 

np 

1 203 

5 421 

3 080 

seed. 

416 

I 668 

505 

3 e 

j 445 ; 

I 966 

i 828 


Table II shows that the most important part of the production of oil 
Is in Bessarabia belongs to small properties and Peasant societies (i). 
The manufacture of vegetable oils has considerable importance especi- 
in the northern part of the Province, namely in the districts of Hotin, 
oka, Baltri and Orhei. 


(i) To give an idea of the development of the growth of oil-yielding crops in Bessarabia 
tig the last 20 years, we take the following data from a recent publication of the Inter- 
otial Institute of Agriculture ; Produits olea^ineux ct huiles vegHales, Etude sUiUsUque 
Uur production et leur tnouvemeni commercial, Rome 1921 the annual average area 
p linseed and hemp for the five years 1901 to 1905 was 10 170 and ,‘5886 ha. ; in the 
h'-iag five years the respective figures were 5475 and 4592 ; in 1913? the last normal year 
fce the War, the area under linseed was 8821 ha. ; that under hemp was 6764 ha., and 
pr rape 3585 ha. Regarding the area under sunflower, as data for 1913 are flacking, we 
1 the figures for 1911 3421 ha. in the whole Piovince. A comparison of these figures 

I those of 1921 shows that the growth of sunflowers has developed more than that of 
[othrr oil yielding crop during the last 20 years, (Ed.) 
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Table III shows, for 1920, the production of "Vegetable oils p. 
sarabia, the quantity required for the consuniption of the popuig^, 
and the quantity available for export. 


Table III. — Prodtwiion, consumption and export (in quintals) 
of vegetable oils in Bessarabia in 1920. 



Oils 

\ Quantity 

of 

! oil produced 

Quantity 
of oil required 
for the 

cousumption of 
tlie population 

Quantity 

of 

oil aT.-ailab!t 
for 

tx-porh 

Sunflower. . 


17084 

iog2i 

6258 

I 

Linseed. . . 


31 

90 

Hemp^eed, . 


5432 

i 6 603 

213 

(iourdseed. . 


272 

■ 74S 

i 5 

Colza. . . . 


166 

166 



T otaU . . 

£2 285 

IS 52s 

MSS 


Sunflower oil stands first ; the centres of the growth of this crop ai 
the districts of Soroka and Hotin which combined account for 13 483 q: 

The quantities of henipseed oil, linseed oil and colza oil in exce 
of the figures for production and available for export are explained b 
the fact that stocks of the oils remained over from previors years 

Regarding the methods of oil manufacture in Bessarabia, in moi 
cases they are quite primitive and by no means comply with nioder 
technical requirements. Improvement in the methods of prodnctic 
of oils w^ould increase the value of the production, which is already coi 
siderable, since in 1911 the total value of all oils produced in Ressarabi 
was about 33 millions of “ lei I. G. 

1301 - Growth of the Castor-oil Plant in Morocco. — cuAVK.m, c., in La vk 

et induistruUc, Yeer III, No. 3G pp. 3S;-30i, 5 Paris, Sept. 19-’^ 

The castor-oil plant is native and very common in the coast zoneo 
Morocco, which proves that the plant can thrive in tliat area. 

Soils known under the names “ tell ", remel " hamri " and >'abel 
are very" suitable for growing the castor-oilplant, for they are rich, espcci 
ally the last tvro, in lime and phosphoric acid. 

To the “ tell ” and “ sahel " soils, the following mixture has been aj 
plied as manure : — 

Sulphate or nitrate of ammonium 

Superphosphate 

Sulphate of i>otfish ““ 

In the coast zone, which has an area of from 40 wbei 

the climate is very favourable for growing the castor-oil plant, for t e 
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LOineter never fnlls telow, -j-i®, and the heavy night dew renders irrig- 
,ion unnecessary. In these parts the castor-oil plant lives for about lo 
»ars and assumes arborescent form. 

The rainy season, which lasts from November to January, in no way 
terferes with the flowering and fructification of the plant which takes 
[ace from May to October. 

Clearing ground costs about 600 fr. per ha., and the cost of manual 
hour for collecting the seed is not very high. The native castor-oil 
[ant of Morocco belongs to the varieties Ricinus zanzibarensis and R. 
inor. These varieties produce seed in undiminished quantity for 5 to 7 
^ars ; the natives prefer to gather the wild product for they find it troub- 
sonie to cultivate a plant the seeds of which are gathered during a long 
mod. 

Experimental cultivation ha.s given excellent results, quite equal to 
lose obtained in the best producing countries. 

i?. zanzibarensis, on " sahel " soil has given a yield of jo to 20 qx. 
er ha. according to the moisture of the soil, aspect of the ground and the 
uantity of manure given. 

The oil made from these seeds is excellent ; the writer consequently 
jcommends the cultivation of the castor-oil plant on a large scale in the 
rotcctorate of Morocco, as the oil is much in request in the French 
larket. F. C. 

502 - Growth and Preparation of the Castor-oil Plant, in Brazil. — klori.^no, a., in 

Kct; sta da SucieiUida Rural Brasileira, No. XXVl, additional loose sheet, p. 3. Rio de 

Janeiro, Aug. 1922. 

During the war the cultivation of the eas tor-oil plant developed 
lormoiisly in the State of Sao Paulo, it then decreased in importance 
wing to the rapid fall in prices and difficulties of preparation. At present 
ie export demand has again increased considerably. 

In 1920, from the port of Santos alone, 360 000 bags of castor-oil 
:ed were exported and in 1921, 230 000 bags over and above the quantities 
repared in Brazilian factories which have considerably increased their 
lachinery. The present price {first half of 1922) is 460 reis per kg. of 
nhusked seed and 500 reis for machine husked seeds, or 25 milreis per 
ag of 50 kg. The exporting firms are constantly receiving large orders 
oin Europe and America. Castor-oil seed seems therefore likely to be- 
anie an article of large export and a source of wealth for the State of Sao 
'aulo. The writer quotes the case of a planter of Quariba who obtained 
500 bags of castor-oil se^d from 29 ha. of land. The principal centres 
f cultivation are the district of Sorocobana and of the north-west of the 
tate. Several manures containing a large proportion of castor-oil cake 
re on sale in Sao Paulo and are very suitable for manuring cx)ffee. The 
'liter recommends the extraction of the oil at the factory and the export 
f the oil, the cake from which would be a source of profit for the nianu- 
icturers. 

F. D. 
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1303 - lAnning Substaaoes of lndo-€hina. — Hem, f. and ch»celex m., Jq 
PAgence gcniralc des Colonies-, Yeai XXV, No. 1617, PP. 10 7-1035, with %. ; 

No. 169, pp. I 5 ' 27 , with fig. Melun, Dec. 1921. Jan. 1922. 

Xhese papeis deal with a preliminary series of investigations of certain 
barks sent to the General Laboratory of Colonial Products by the hrio- 
China Distiller’s Company. 

Gii;-QuANG BARK. - Gie-Quang is, according to Chevai^ibr the lo, 
cal name for Quercus pseudocornea A. Chev., which yields an excellent build- 
ing timber and is common in the Tonkin forests, and more especially in tb 
South-East (Tien-Yen) ; the natives call it “ Gie-Quang “ in Annamaud 
“ Gie-Quong “ in Tho. The bark contains 15.92 % of tannin, which i; 
ygjy easily extracted and is excellent for tanning boot leather. 

Gi]&-ManGa bark. — This is from an unclassified species of Querm 
and was collected at Na-Sa in Tonkin. The tannin content is 10.370.; 
but there is a large percentage of non -tannic substances among the soluble 
matter which renders this bark unsuitable for use in tanning. 

GijI-Xanh or Gi^-Sanh bark. — This comes from an unclassified 
species of Quercus and was collected at Pho-Vy, It contains 7.05 % of 
tannin ; it would therefore be suitable for making extract and should h 
used mixed with the other tans for treating sole leather. 

Soi bark. — The botanical identification of this species is difficult 
as the name Soi is applicable to oaks and is also used for some Castanop^ii 
and for Scipium sebiferi^m [EuphoTbiciceae) but this species must be excluded 
since it is not indigenous in Tonkin and is only found near rillages. k 
alysis shows 12.17% of tannin almost exclusively pyrogallic ; its colour- 
ing power is very high ; this bark would be suitable for making extract 
and might be used if mixed with other tans for treating sole leather. 

Soi-DA BARK. — This comes from an unknown species of oak, bnttlif 
same name is given to a tree of the family Styraceae, Symplocos fermpm 
Roxb = Symplocos javanica Kurz., common in the forests oftheiiudde; 
region. It contains 8.85 % of tannin with a large quantity of soluble 
non-tannin substances ; the tannin is almost exclusively pyrogalhc. m 
bark is suitable for making extracts. In tanning it should be used mixed. 

The article is iUustrated by photographs and drawings of microswpic 
preparations which show the structures of the barks examine . 

1304 - Tanning Substances of Tonkin. - Taudwot, f., in Bulled 

Mne , vent XXV (N. S.), No. 15^, pp. 38-34. Hnnoi-Ha.phong, 

The diffictilties met with during the war, especiaUy la “ ® ’ 
.portation of tanning substances into TonHn have led “'“wanning 
means of utilising the natural resources of the co^intry m g 
substances. The investigation of these substances was 
■ of the official method of powdered hide with chroine, ® justiie: 

lowed by the International Association of Chemists of leat 
in addition, some tanning te.sts were also made to ascertain y 
tions of colour or quahty caused by these tanning ^ . *^3, 

Mangrove barks. - These have been supphed by T ^ 

Director of the Indo-China Scientific Institute, undei t g 
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; Iiido-China mangroves. But these barks, although they contain large 
^rcentages of tannins and similar substances, cannot be utilised because 
■ their colour and the defects which they cause in the leather. 

{Rhizophora MUCVOfKxta I/ink) ; tanning substances 15.33 %• 
iroe hong {Bruguiera gymnorhiza Lour.) ; tanning substances 15.64 %. 
iroe trdng (B. gymnorhiza Lour, var.) ; tanning substances 20.24 %• 
iiang vet {Kandelia rheedii W. and A.) ; tanning substances 21.83 %. 
ong dinh (?) ; tanning substances 28.78 %. 

GiE BARKS. — The natives call the Cupuliferae by the name gie, 
pecially those belonging to the genera Quercus and Casianopsis, 

Three samples from the Province of Thai-Nguy&i yielded 9.67% 
• 5-50 % “ ^-5^ % tannins respectively. 

Three samples from the Phuto district yielded Gie-trang 4.28 % 
- Gie tia 3.36 % — Gie chAng 4.72 % of tannins. 

Three samples from the Bac-giang district yielded:— Soi {Quercus 
>.) 7*36 % — Soi cau [Castanopsis sp.) 8.24 % — Soi phang {Quercus 
k) 9.04 % of tannins. 

Misceeeaneous barks: — 

Nghien {Nepkelium sp. ?) . . - . 

Vai {Nephelium Litchi Camb.) . 

Qiterci^s sp. ? 

C60 {En’ielha^ dtia) 

Mirong ?) 

Flowers and fruit of CAy bang {Terminalia Catappa L-)- — Con- 
in a fairly large percentage of tanning substances : — 

Dry leaves 
Dry fruit 

It tanning tests have not given satisfactory results. 

Woods 

Soi phang {Qv>ercMs) i-- % of tannins 

Lid [Eiytkrosphlaeum Fordii OHv.) ... 5. 88 x » 

Idem 4.40 * B 

The leaves of Cay voi {Eugenia opercidata Roxb.) are not utilisable for 
ming. 

CuFULES OP THE ACORNS OF Ma-li-Ciiou {Quctcus sp.), — These come 
ni Yunnan and are similar to cupules of the Valonia oak ; they contain 
% of tannins. 

The writer concludes that it would be inexpedient, under present 
iditions, to exploit lo.do-China resources of crude tanning substances 
less very large plantations of mangroves are made and he raises the 
^stion whether in the future tanning will be done with vegetable tans, 
h S3mthetic tannin or with mineral salts. 


8.94 ' 


1.73 % of tannins 
4.2 » » 

b.S a 

7.6 » « 

II. 4 » » 


F. C. 
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1305 - Cultivation of th« Soil in Rubber Plantations. — maas j. g. i. a. and 

Rutgers A- A., E.,m MMingen van het Alg^tneen Proes f station dcr A. V.R, 0.5 
RnbbefseHe:-^o. 36, Year VI, No. 7. PP- 2-U. Buiteozorg, July 1922. 

One of the writers, Maas, explains some theories relating to the effects 
of tillage on the soil ; these theories tend to prove the superiority of green 
manure to weeding. He then gives the results of some experiments made 
on 12 plots of land i .6 ha. in area, planted with Hevea, situated in the State 
of Tandjong Merah ; these results are summarised in the following Table. 


Period 

Difference between the avcnige yiekl of uutilH 
land and land manured with ^rrcn manuic. 

Before weeding 

(istDec, 1916 - ist Feb, igi?) 

0.0 % ± 2.25 

First period after weeding 
[ist iviay 1918 - istNov. 1918) 

+ ro%i3-2 

Second period after weeding 
(10 July -250ct. 19:9) 

+ 5-0 % ± 3-6 

Third period after weeding 
(ist Apr. 1921 - ist Apr. 1922) 

g (approximate calculation) 


These experiments prove that weeding does not have any kneficial 

^**^''ruxgeks next gives the results obtained in two estates in wbiel 
weeding began to be done in 1917. and which gave an increased rreldo 0™ 
100 % : this led to the system being introduced into T*"' 

A critical examination of the monthly production “ ^ e rs no - ^ 

compared with that of three neighbouring estates, showed that the m ^ 
ed production took place not only in the two estates 
had^been usually done but also in the three others 111 ^ 

remained constantly under weeds. Moreover, in the same estate.^^, 
had been a parallel increase in sections in which weeding 
August and in those where it was commenced in Aupst. ^ 

In conclusion, there is nothing to show that the mcrea. ^ ^ ^ 
due to weeding. 

1,06 - The Root System of Hevea in Ye,! vh ”»• 

' O. G., in Archle'^ Ivor de Rubbercnitu^r in ^e<kTl,<ndsch-Ind^l. Y - 

pp. 231-247, If> figs- Bnitcnzorg, July 1922 . srteffl t 

The writers have examined the development of y 
Hevea in various soils and have arnved at the ^ 

I) The root system of Hevea vanes vep' much accor hng 
soils. The height of the water table is the mam factor 
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[ development of the roots. Mechanical resistance is a limiting factor 
1 compact soils. 

2) There is a general correlation between above-ground and under- 
round development. Trees planted in sandy soil, with an extensive 
30t system hnd poor development above-ground, are exceptions. 

3) There is no correlation between good individual development 
f the roots and high production on the best types of soil, but only a cer- 
iin relation on the poorest soils. The best soils, with the most extensive 
Dot system, give the best yield. 

4) The typical appearance of the root system becomes apparent 
1 youth (3 to 3 % years), but is less marked later. Differences in 
oot systems in different soils at that age are greater than those in the 
Dliage of the different trees. 

5) As the lowering of the water table is of great importance it is 
'ery desirable to carry this out whenever practicable. 

6) Although the breaking up of compact soils by means of explo- 
ives causes the mechanical resistance to decrease and may lead to the 
ssumption that it is advantageous, experiments made gave negative 
esnlts. 

7) Soil improvements while the plants are young is recommended. 

8) Root interference should be considered in connection with 
he question of thinning. In the case of the greatest root development 
tbserved the roots of a tree were interlaced with those of 58 other trees. 

9) The root development just mentioned shows the possibility 
»f a tree with diseased roots infecting a large number of other trees. 

F. C. 

1307 - Practical Examination of the Bark of Hevea and its Importance in Tapping. — 

ViTEL, G., in Bulletin de V Association dcs Plantews de caoutchouc et auircs produiU 
coloniaux, Vul. IX, No. 6 and 7, pp. Antwerp, June-July 1022. 

Wlien in 1918 Dr. Bobiiaof drew the attention of planters to the 
issibility of distinguishing good and bad rubber yielding trees by a 
uple examination of the structure of the bark, attempts were made to 
)ply this method practically, but most of those interested continued 
adhere to the old method by testing the latex produced by each tree. 

Nevertheless the selection of good rubber producing trees is very 
iportant in young plantations in which thinnings have to be made ; 
is a mistake to go by the standard of the most vigorous tree, for it is 
)t always the most vigorous tree which produces most nibber. On the 
her hand the standard of yield for the selection of trees to be left cannot 
' applied to very young plantations. 

In such a case simple examination of the bark may give useful re- 
ilts, for it is known that there is a close connection between production 
id the number of layers of laticiferous vessels. 

In using this method the following procedure should be adopted : — 
je trees in the plantation to be examined are serially numbered ; a gang 
: three coolies then remov^es samples of the bark at a height of 50 cm. 
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laoQ “ On the Presence of Quebrachite and Sugar m o* Hevea, accord, 

in« to different Circumstances. — Spoon, w., m Anhef imr de Rubbmuhufi 
Nfdcrlandsch-lni^c, Year VI, No. 7, PP- --69-287. Bmtenzorg, July iq^., 

Substances having rotatory power and a sugary taste have been {ouad 
in Hevea latex. The principal substance is a mono-methylinosite and 


Composition of latex at various times of the year. 


B C O 
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EXFL.W^TORY note: 

A = yield of rubber per tree per day; B = ash in dry matter; C - q««bta'' 

in the serum. . i,, t 

I to 14, see periods m. Table 1 , p. 1507 

the Others belong to the sugars. Data regartog ' 

often rather vague : the methods of determination and th 
their percentages were not always described very .1 

garding quebrachite were furnished by PiCKLES and ^ 
found 0.46 %, while Gorter estimated the percentag 



(I ceriaht muntnrr of ticvca trees on of tfieir gtrin. 
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CampbEU/, who found that natural coagulation of latex depends oj 
an enzyme, remarks that several enzymes are eom^unds of protei, 
and carbohydrates and that in this case it is possible that the mono, 
methylinosite may form the greater part of the enz^^e in Hevea latex 
On account of the different methods employed, it is difficult to Enj 
in the literature on the subject the exact figure for the quantity of sugai. 
Parkin who said that this sugar appeared in every respect simila, 
to saccharose, estimates the quantity at o. 3-0.7 %♦ 

BeadeE and StevEns found 0.34 % and 0.79 % of sugar (calculated 
in the rubber as glucose) in two samples of Hevea latex. Gortek gives 
0.25 % as the figure for the sugar ; GroenewEEE was able to make sure 
of the presence of fermentable sugar in the latex. He calculated a glucose 
content of o.g gm. per litre of serum. 

The writer in making experiments regarding the quantities of que. 
brachite and sugar present in Hevea latex was mainly concerned ahat 
finding a good method of determination, as methods previously described 
in the literature on the subject were wanting in precision. The ordinaii 
method for the estimation of sugars by reduction of Fehling's solution could 
not give exact results in this case for the reaction was complicated by tk 
presence of other constituents of the latex (probably proteins). Anotbei 
well known method for the estimation of sugar is the determination of tk 

rotatory power. , t ■ 1. j j 

There are three distinct groups of substances in the latex which deW 
rays of polarized light, namely qnebrachite, glucose and protein. Vessk 
thinks that the polarimeter cannot be used on account of the piotEiis; 
they must therefore be first eliminated. The specific rotatory pomi 
of quebrachite is known ; the identity of the sugar has not been recogBiid 
properly so that the figure indicating its specific rotatory power caimot 
be obtained ; the same is true for the proteins. Apparently tlieidore 
there are sufficient reasons for supposing that there is saccharose tk 
specific rotatory power of which is known, in the latex ; on this yp 
tL use of the polarimeter becomes possible. The wnter des^te * 
method which he used for the investigation and estimation of “ 
.stances in the latex and he explains the formulae which he “sedfoidete 
minin g the specific rotatory power. His results are given in la 

The daily quantity of latex per tree is almost 
to November, but the quantity of rubber is vep' irregular. 
end of the experiments, mineral substances tended to increase, 

was a marked decrease in quebrachite. Ttpbmarv 192®. 

The greatest differences were found in January and ieD > 

when the seed was falling. , 


wnen tne seea wasj laiimg. . 

Other experiments were made with another group 
into 2 lots which were first tapped simultaneously (see a 
lot A was tapped daily by a 1/2 circumference inasion (se 


lot A was tappea aauy uy a 72 ^ 

while lot B was tapped every other day (see ^ ^fterwar^ 

In group B of trees first tapped daily as control tre ^ 
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Table II. — Groups of trees A + B. 


Period 

Cubic cm. ] 
of latex per tree 
per day 

Perceutage 
of rubbCT 
in the latex 

Grammes j 
of rubber 
per tree per day | 

Serum + acetic acid 

a 1 


r 

Y-^ 

Quebra- 

chite 

Sugar 

% 

'4/20-19/4 ♦ • i 

^5 

48.9 

7-5 

I®20' 

2920 ' 



1.30 

0.55 

■4 “I7/4 > ■ 1 

35 

41.7 

14.7 

i° 45 ' 

2^27' 

205' 

20' 

1.42 

0.38 

4 -24/4 • • 

42 

36.2 

I 5 -I 

i° 54 ' 

2^10'^ 

2*20' 

; 26' 

1 1-30 

I 0-15 

I4 - 1/5 / * 

42 

31-8 

13-4 

2 ° 5 ' 

2023' 

2t>2l' 

16' 

! 1-43 

! o.i6 

'5 - ^/5 • • 

39 

29.1 

11.4 

2%' 

2°22' 

2°3o' 

24' 

1.43 

0.15 

>5 -13/5/20 ■ 

40 

29.0 

11.4 



“ 

' 

i — 

— 


Table III. — Trees of group B, tapped daily. 





Grammes of rubber 
■ per tree per day 




Scrum 

+ acetic acid 



Period 

Cubic cm. of 
per tree per 

Percentage of 
in the latt 

s 

5 


% of Ash 
in the 

day matter 

QC 

P 

Y 

■ 

Y^a |s^ 

1 ^ 

cj 

t* 

3 

X 

'j/2(^22/5 . . 

32 : 29.0 

9.4 

3.96 

i 

! 0.65 

16.4 

2°26' 

2O49' 

2O42' 

16' r.69 

0.21 

'5 

-29/5 ■ • 

29 28.7 

8.4 

415 

0.66 

15.9 

2°4o' 

2O59' 

2 ° 44 ' 

4'. 1.80 

0.17 

'5 

- 5/6 ■ . 

2S , 28.5 

8.0 

4,09 

0.67 

16.4 

2 ® 3 l' 

2 ° 45 ' 

2O39' : 

8': 1,67 1 

0.13 

^6 

-12/6 . . 

23 28.5 

6.6 

4.09 

i 0.68 

16.6 

2028' 

2O48' 

2^3 2' 

T^'l 1,69 i 

0.18 

16 

-19/6 . . 

22 29.5 

6.5 

4,16 

j 0.69 

16.6 

2^27' 

2 ° 49 ' 

2 ° 35 ' 

8'j 1.69 

0,20 

'6 

-26/6 . . 

23 31-6 

7 * 3 , 

4.18 

i 0.65 

15.6 

2^6' , 

2 ° 35 ' 

2®r9' 

13': 1-53 

0.26 

'6 

- 1/7/20. 

23 : 31-6 

7.2 1 

4,08 

i 0.67 

16,4 

205' I 

2*^2 7' ; 

2®22' 

17'' 1-47 

0.20 


Table IV. — Trees of group B. 



Tapped daily 


'5/20-22/5 . . 

51 

26.8 

13-7 

379 

0.65 ; 17.2 i 

2‘>I5' 

2028' 

2 ‘’ 35 ' 

20' 1.50 

0.12 

'5 

-29/5 . . 

45 

26.5 

ii. 9 j 

3-92 

0.68 17.3 

2^20' 

2,36' 

2^29' 

9' 1.57 

0.15 

'5 

- 5/6 . . 

40 

26.7 

10,7 

3.94 

0.69 17.5 2012 

Tapped every 0 

2 '’ 35 ' 

ther day 

2®i8'' 

6'; 1.54 

0.21 

'6 

-12/6 . . 

35 

28.2 i 

9 . 9 :' 

4.00 

0.68 ■ E 7.0 

2 °I 4 ' 

1 2O34' 

2®2o' 

i 6'i 1.54 i 

0.18 

f6 

^6 

f6 

-19/6 . . 

37 

30.3 

ii.iii 

4.12 

0.69 I 16.7 

2^2' 

I 2^36' 

2^10' 

i 8 '|I -53 

0.31 

' 25/6 . . 

33 

32.5 

10.7; 

4.16 

0,68 1 16.4 

I050' 

2^24' 

2 ® 5 ' 

i 15 i 1-40 i 

10.31 

' 1/7/20. 

34 

34-0 

ii.di 

4.16 

0.69 16.6 

I040' 

2°26' 

2 °l' 

i ^-40 : 

0.4? 


T:-_— ■ 


1 ■ -i: 

1 

J- ^ 

— 


^ .= 

^ 
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every other day, an increased rubber content was noticed, 
with an increase of sugar, while the content of mineral . 

creased. The yield of latex decreased by 40 % per tree during the firl' 
month following the change in the method of tapping. Other 
ments have shown that production increased gradually in the follo^ 
months. However the experiment was too short to allow of new and^ 
finite conclusions being drawn. p q 



1310 - A Note on the Sugar in Hevea Latex. — Van dillen, u. r., in 

RubberculiHur in Nederlandsck-Ittdie, pp. 263-268. Buitenzorg, July 1922. 

A few writers have given figures regarding the quantity of sugar 
found in Hevea latex, but very httle is known regarding its determination 
This sugar has never been identified. 

The writer made an investigation of the dialysed part of latex; it 
was only after inversion that he was able to determine the sugars by their 
reducing action on Fehling’s solution. 

The inverted dialysed portion was treated with sulphite of phenyl 
hydrazine ; it was thus -possible to isolate the glucosazone and the gak- 
tosazone. 

Latex perhaps contains some etherosaccharides, which give as de- 
composition products either glucose or fructose, or both sugars dmal- 
taneously, and galactose. 

The writer does not consider it likely that saccharose is found in latex' 

F. C. 


1311 _ Palm Sugar in Cambodia. — Cardot, J., in Reme (VHntoirc KaUnelk 
ist part, Vol. Ill, Mo. 6, pp. 182-186. Paris, June 1922. 

In Cambodia, in addition to the manufacture of cane sugar, an iTKlu!^tTv 
which is very extensive in the countries of the Indo-Chinese Union, there 
is a small local industry which makes use of the sap of a palm (So/'nss/rj 
jiabcllijormis) which is widely disseminated in the district. This palm 
may attain a height of over 20 m. and has a crown of leaves in the loirad 
a fan, to which it ow'es its specific name : this palm is dioecious, andil 
an incision be made at the right time in the staminiferous and especially, 
in the pistiliferous inflorescences, it ydelds a sweet sap which is collected a 
special bamboo receptacles from 10 to 15 cm. in diameter and 
to 30 cm. long ; these receptacles are called “ arnpong and are chang 
twice a day, care being taken to revive the incision. Generally , 
florescences only are treated at the same time on each tree, all the 
being first nipped off by means of wooden pincers. The 
in November or December and continues till April or May ^ s 
estimates the average daily yield of each tree at 3 litres during 
3 months, and half this quantity during the following 3 - 
production to about 40 000 litres. Crevost and Lkmarie 
to 7 litres of liquid are required to produce i kg. of sugar; eac r 
fore would yield about 60 kg. of sugar. But the production 0 
ent trees varies greatly, and it often happens that, for soin 
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ison, some trees produce scarcely any sugar, and these are then aban- 
ned after a 3-yeaxs trial. 

The task of collecting is very dangerous, because the men have to 
mb to a great height on very light ladders made of bamboo stems. 

The Borassus is of very slow growth : the tree cannot be utilised until 
ter 20 or 30 years and its productive period lasts about 20 years. 

The sweet liquid may be drunk when fresh, but it soon becomes acid ; 
fermentation and the addition of pepper, cardamom and ginger, a 
Ini wine is made which is much appreciated by the natives. 

The sugar is manufactured by first placing in the “ anipong " a piece 
Pepel or Doeum pepel {Skorea cochinckinensis) , a tree of the Diptero- 
rp family, which is said to prevent or delay fermentation. The liquid 
then filtered, boiled in an earthenware pot and reduced to half its volume ; 
e semi-liquid substance thus obtained is poured into moulds formed of 
rips of Bprassus leaves rolled into a circle and arranged on a board. After 
me time, the cakes become completely solidified and are of various sizes ; 
ey weigh from 23 to 200 gm. each. In March towards the end of the 
asoii, the crystallisable sugar forms almost immediately into glucose, 
d then molasses only can be obtained, which is sold in earthenware 
rs. The molasses is in strong request by the Chinese distillers, who make 
kind of alcohol from it which they mix with arrack. 

An analysis of the sugar made by Bertrand gave the following results : 


Water {moisture) . % 

Saccharose (orditiary crystallized sugari . . 80.2 

Inverted sugar 4.3 

Various organic matters 3.3 

Ash 1,6 


Distilling tests have given 51 litres of alcohol per 100 kg. of sugar. 

Considerable quantities of this sugar are produced because, over and 
Qve that required for local consumption, a certain quantity remains for 
portation. The Commercial Agricultural Departments of Cambodia 
ve recently reported to the Economic Agency of Indo -China that there 
an annual available quantity of 10.000 qx. of sugar loaves and 12 000- 
000 qx. of molasses. 

The sugar is excellent, of an agreeable flavour and may be employed 
making confectionery. F. C. 

i2 - The Cultivation of Tobacco in the Crimea. — Hconomicc’iHia 5tzu, no. 225. 

Moscow, 1922. 

According to investigations made, thanks to the initiative of the to- 
cco Syndicate, on 500 farms where tobacco is grown in the Crimea, the 
nation of the growth of that plant in that area is shewn in the annexed 
3 le (p. 1512) 

In the last few years tobacco plantations have been given up in 
Tmr of cereals, or converted to grass or left entirely uncultivated. Dive 
d dead stock are very much reduced. On 50 % of the properties which 
re inspected no greenhouses, glass or frames exist ; in 40 % they are in an 
andoned condition ; only lo % have maintained their greenhouses. I . C. 
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Years 

Number 
of plantations 

A.rea 

in deciatines 

Yield 

in pou ^ 

igri 

7200 

3400 

260000 

1914 

5200 

2800 

220000 

1917 ' 

5600 

3200 

200000 

1919 

4OOO 

2100 

120000 

1920 

3200 

1500 

150000 

1921 

— 

530 

10000 

1922 


200 

— 


I decuUine = 1.0925 ha, — i Poud — 16.33 kg. 
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1313 - Nicotine Content of South African Tobacco. — Juritz chas. f. {chief mm 
of Chemistty), in The South African Journal of Industry, Vol. V, No. 8, pp, 
bibliography of 6 publications. Pretoria, Aug, 1922- 

In consequence of a proposal to start a factory for tobacco extract 
in the Transvaal, the writer was instructed by the Minister of Agricultnn 
to make estimations as to the nicotine content of various species of Soutl 
African tobacco ; he obtained the following results : — 

1) The heavy South African tobacco, grown at Barberton, 
Retief and Po t chef st room, contain in their air dried leaves, from 3 to 5®; 
of nicotine. 

2) The nicotine content of the leaves of light tobaccos does nol 
generally exceed 2 % and often does not even reach i %. 

3) The leaves of the common wild tobacco [Nicotiam 
contain, according to the few analyses made, decidedly tlian i 
of nicotine. 

4) Nicotiuna rustica gives the best results ; its leaves contain ( 
to 8 %, or even more, nicotine ; this alkaloid is more abundant in tb 
leaves, but all parts of the plant, stalks, flowers and roots, also contain it 

If it is permissible to draw any general conclusions from a singli 
series of experiments, it appears that in young transplants the leave 
contain a small percentage of nicotine, generally less than i % ; this per 
centage increases rapidly up to 2 % six weeks after transplanting , 
approaches 3 % two months later and reaches 6-8 % when the plam i 
fully mature. 


1314 - Notes on the Cultivation of the Pineapple d). - kopp, a., in Emedc m 

nique appliquee ct Agriculture coloniale, 2tid Year, No. 13, pp. 483-509 i ’ 

A general article on our present knowledge of Ananassa 
in which the writer has considered the different works publis e on 
subject for the last twenty years. 


(i) See aliK): -' R. March 1911, No. 849; R. April 1913, No .^440 > ^ 


1913, i>iU. 44 '-'> 

and 114;^- 


No. 798 Oct. 1914, No. 967; R^ Jan. 1917, 10^ a'lu at. 

R. Dec. 1917, No. 1239; R- 1918, No. 243; ^ 9 ^ > * • 

No. 1125; R. Nov. -Dec, 4920, No. 1119; R Jnb' ^922, No. 790- ' 
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That cultivation has considerable interest, fasr it extends to nearly 

11 tropical countries.^ 

The principal varieties relating to each country are enumerated and 
escribed. The writer examines particularly the natural conditions re- 
uired for the growth of pineapples and especially the question of manures, 
question on which different writers do not agree, particularly as regards 
lie season and the relative importance of various phosphate manures. 

Systems of planting, reproduction and cultural operations form the 
ubject of a long careful examination. Methods of despatch, packing, and 
(reserving are passed in review in tlie various countries. 

The pineapple as a source of fibre is also noted ; on this subject cul- 
ural peculiarities relating to pineapples grown for fibre are mentioned, 
particularly as regards the spacing, which should be closer than in the case 
)f pineapples grown for fruit. 

The mo.st important chapter is that which deals with pests and di- 
, eases of the pineapple. 

Physiological diseases. ~ These are no doubt due to the physio- 
ogical conditions of the soil. “Spike “ or “ hong leaf" is a deformation 
)f the leaves. Plants affected seldom produce fruit. This disease is 
ittributed to the chemical composition of the soil. Writers are not agreed 
IS to the cause. It is thought that the diseases is hereditary ; 80 % of 
;he plants produced by diseased pineapples are affected by “ Spike ”. 
[t is recommended to destroy the diseased plants or not to use plants 
raised from them for planting. “ Tangelroot " or entanglement of the 
roots is without doubt due to the physical condition of the soil 

" Chlorosis " shows itself by a discolouration and by the vegetative 
5y.stem turning more or less yellow. Spots first appear on the leaves. 
This is due to disappearance of the chlorophyll. This disease is pTe\alent 
in badly drained over-calcareous soils. The iron content of the plant 
becomes greatly reduced ; consequently, washing the leaves with sulphate 
k iron is recommended. It has been noticed that, of calcic compounds, 
[inly carbonate of lime is injurious ; a large amount of organic matter 
hmoves this effect, also a strong alkalinity of the soil (carbonate of soda), 
by growing in the shade, the destruction of the chlorophyl is delayed, 
fech mitigates the disease. It should be noted that chlorosis may ap- 
lear as a consequence of bacterial disease. i- u »> 

'Fungoid diseases. — These are the following:— Bhght or 
‘wilt” (wilting), caused by a Fusatium. It is controlled by pulling up 
he affected plants ; before replanting care is taken to disinfect the soi 

vith quick-lime or sulpliate of copper. 

“ Black heart “ or “bitter heart " ; the fruit becomes wateiy ; the 
causes of this disease are obscure and no effective remedies are knorra. 

“ heaf Spot " or brown spots on the leaves ; this disease seems to be 
:oimected with weather conditions. , . ^ ..u- 

" Core-root ”■ or decay of the eyes of the fruit ; it is thought that this 
liseaseis due to Monilia Candida. . 

Among fungi attacking the fruit may he mentioned Chatara 
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paradoxa (Thielaviopsis paradoxa) which affects the colour and textn 
of the fruit. ^ 

Injurious Insects. — Most of them are Hemipter^, Biaspidje^ 
Coccidse:— Diaspis bromelitB (Hawai), Aspiodotus bromelice (Azores c 
Canaries), Dactylopius or Pseudococcus bromelice (America, Hawai, Sont 
Africa, Uganda), D, longhpina (New Guinea, Queensland), D. or p. citr 

Pseudococcus bromelice has parasites : — Diadiplosis pseudococci Felt 
Blephyrus tachygalia Brues., Coccidiotropkus socialus Schwatz and Bake 
Eunausihius wheeleri S. and B., Pinnaspis buxi and Chrysompkah 
bifrons attack Bromelia Pinguin at Porto Rico. Solenopsis 
has also been found. In Northern Australia white ants are very injuiioi 
to pineapples. 

Among the Coleopterae are mentioned Metamusius ritchici, M, serkei 
and Cholus imttsii. Among Hymenopterae, the larvae of llypolycam 
philippus attacks the fruit. 

Thrips and Mites, as well as Stigmaeus floridanus, also attack pin< 
apples. 

Hastly it should be noted that porcupines are particiilariy ton 
of pine apples. P. C, 

1315 - Cherry Growing in Wisconsin, U. S. — Roberts r. h., in A^^yicmiura! Exp, 

riment Station of the Umversilv of Wisconsin, Bulletin 344, 30 pp., 29 Wg. Nadia« 

June 1Q22. 

The Bulletin reviewed gives arboriculturists rules based largely 0 
results of scientific research. 

Growth. — The growth of the tree and the crop being two correlate 
facts, cultural methods should be based on the development of the tre 
whicli should be brought to the stage in which a large number of fruit but 
are formed. To obtain abundant crops it is generally necessary tk 
most of the terminal and principal side branches should increase each yet 
by 35 to 45 cm. 

AUnures. — Very productive orchards are generally maniiief 
Farmyard manure applied to cherry trees gives good results ; if none i 
available it may be replaced by chemical manures. 

It does not appear that phosphate or potash manures are very bent 
ficial (at least in the conditions in the vSturgeoii Bay district where the exi)er 
ments were made) ; they arc, however, often necessary for the undergro’Bl 
(which serves as green manure). Nitrogen in quickly assimilable form (n 
trates or sulphate of ammonia) has given very good results in several cheri 
orchards ; these manures are generally given to the extent of lokg P^ 
tree, two or three weeks before the trees begin to flower. Xitrogenct 
manures retard considerably the date of ripening, especially in t ea 
of trees with thick foliage ; this delay is not prevented by the use ot 0 
fertilizers ; it appears therefore to be ine\dtable in cherry orcliar s ni 
sustained hea\y production is desired. 

Cultivations. - Tilling the soil should be continued even 
crop is picked so that the tree may not stop ripening its wooc 
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r, if this process is prolonged, larger fruit and consequently a better crop 
ill be obtained. In 1920, when scanty rainfall rendered cultivation more 
fective, cherry trees in orchards, which were well tilled produced, in the 
Ho wing year, fruit 18 % larger In the case of the Richmond variety and 
j ^ % larger in the case of the Montmorency variety, than fruit produced 
; cherry trees under identical conditions except that tillage had ceased 
an early date. 

Pruning. — This is essential if manuring and tillage is to give an 
)undant crop. It is recoiinnended that the tree should not be allowed 
, arow tall, to top it early, to arrange that the main branches are as even 
zed as possible, by pruning more drastically those which tend to become 
Trees which produce badly generally remain poor yielders inde- 
litely ; it is therefore well to improve them by drastic pruning. 

lu 1919 an experiment was started in Door County (Wisconsin) 
t ascertain the amount of pruning which would be effective and at the 
.me time would not diminish the crops of the early years. A comparison 
as made between light and heavy pruning on the two principal varieties 
•own : — Early Richmond and Montmorency (eight year old trees plant* 

I 6 nt. apart in squares) and it was noticed that, compared with unpnmed 
ees, both light annual pruning and heavy pruning followed by periodical 
jht trimmings, diminished, indeed, the " fruiting area ’ (number of flowre 
.ids per tree), but increased the yield, for a larger percentage of the remain* 
g buds produced ripe fruit. The unpruiied trees in all cases suffered a 
iaw fall of immature fruit. The control trees (unpruiied), the trees 
lined heavily and those lightly pruned yelded on the average, rcspec* 
veiy:— Early Richmond 15.3 1 . — 18.7 1 . — 20.8 1 . of cherries per tree;' 
oiitmorency 39.7 1 . — 49.3 I. — 42 1 . per tree. 

Individual variations. — The productiveness of trees depends on 
icii growth rather than on the treatment applied to them. Cherry trees 
lat juoduce badly remain bad producers, compared with hea\w cropping 
ees whether pruned or manured or both together. Apparently, there is 
ose correlation between the type of flower buds and productiveness ; 
ees with a high percentage of spurs are good producers ; the varieties 
Inch have the best system of spurs are more productive than those whose 
stem of spurs is bad, particularly in year following a cold winter, ihis 
as the case, for instance, with the Montmorency variety ; in 1920-21 
. year with a cold winter) there were counted:— i) Richmond variety, 

1 4 trees respectively 8860 - 9913 - tt ^32 - 12 218 flower buds, 
Jiccntage of flower buds borne by spurs 36.8 — 45-3 5^-7 ~~ 54*3 i 

ield of cherries per tree 27 — 29 — 33 44 1 * 1 ^^^ I 2) Montmorency va- 

ely) on 4 trees respectively 10304 — 11283 ^3 303 "" ^5 550 flower 

ads ; percentage of flo\cer buds borne by spurs 31. 2 — 38.8 — 53 -^ ” 
^0 ; yield 33 — 33 - 41 — 47 litres of cherries per tree. 

< observations have shown that there is close correlation between the 
luiiber of flower buds killed by frost in winter and the growth of the tree, 

The buds which are in the most advanced stage of development at the 
^ginning of winter are more liable to be killed by frost. Generally the 
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pre-winter developmen^ of flower buds is more tfoticeable on trees oi $1 
growth. It is therefore not good to stop the early ripening of the w ^ 
for though in such cases resistant branches are formed it is neverthelj 
true that this advantage is to a great extent counteracted by the fact tha 
these branches bear flower buds which stand cold badly. It is therefor 
better to run the risk of the death of the young branches, much less likeh' 
in Wisconsin conditions, in the case of branches which in a good seasoi 
ha^^ not grown longer than 60 cm. 

The flower buds borne on the spurs are more resistant to frost thaj 
those which are borne on the sides of long branches. During the winter 
from 1918 to 1920 frost damaged : — a) I^khmoncl variety : — iatera 
buds 80.9 — buds on spurs 40.8 ~ average number of flower per bud 

— lateral 1.76 ; on spurs 2.39 — flowers per 100 buds: — lateral 336 
on spurs 141.4 — - d) Montmorency variety, respectively 65.6 and 26.1 ^ 
1.79 and 2.24 — 61.5 and 165.4. These results explain why trees whici 
have most spurs yield the best crops. 

The effect of cultural treatment on the resistance of the buds is sho^ 
by the average for 1920-21 percentages of flower buds dead on spurs;-- 
Control trees (neither pruned nor manured) 46.3 ; pruned 34.0 ; pruned and 
manured 22.4 ; this was for the Richmond variety — respectively 25, (> 

— lO.o —6.4 for the Montmorency variety. Trees of insufficiently \ngor- 
ous growth had 43.5 % and 17. 0 % of flower buds on spurs killed by cold 
Tesj>ectively for Richmond and Montmorency varieties, against 10.4 \ 
and 4.9 % for trees of very vigorous growth. 

PoLLiNisATiox ANS FRUCTIFICATION. — The Richmond and Mont- 
morency varieties are autogamous and are able to cross-fertilise eacli 
other. Insects take Uo part in such fertilization ; it is helped by wind: 
the position of the flowers is such as to assure natural fertilization by 
pollen falling from the flowers higher up the tree. The fall of hnmatuie 
fruit is not due to a failure of fertilization ; all which were examined had 
been fertilised. Cultural attention affects fnictification (percentage of flow- 
ers which develope into ripe fruit) as early as the following year, but tk 
yield of a tree depends on the treatment it has received throughout its lift. 
In observations made on Montmorency cherry trees brought under treat- 
ment in 1919 the figures were respectively for the control trees (unpnmed 
and without manure), for a tree heavily pruned, for a tree nioderatelv 
pruned, for a tree pruned and manured with nitrate of soda in 19 ^ 9 -' 
31.3 — 48,8 — 39.7 — 49.2 cherries per 100 flowers — in 1920: - 
30.9 — 44.8 - 39.2 - 42.9 % — in 1921 32.4 - 43-7 ' 42 -^' 
43 - 3 % - average:- 31.7 - 45.8 - 45.1 ~ %• The ^ ‘ 
treatment is specially noticeable 2 years later. 

1316 - The Date Palm in Irak. — dowson, v. h. w., tu As^nmiturai 
Ministr\> of Interior, Mesopotamia, Mem. Ill, Part. I, pp. r75, 54 
II, 14 synoptic plates, 3 geograp^cal maps, 4 diagrams. Cambridge, 192*- ^ 

The Irak date palm belongs bctanically to the order 
Phoenix sp. dactylifera T. The Shat Al’Eiab Arabs di\ide the 1 e 0 
palm into 5 periods : — 
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j) Farakh ” o “ ® years after the ist app. of the bud on the mother palm 

after planting out 3 - 9 » » a a 

j) “ Khita >» » -• 4 - 20 « a a 

j) “ Neshwa ” » » 5 - 30 * » » » 

^)“Rabaya'’ » « 12 - 60 » » a » 

5) “TawLla” * » 30 - 100 » » » » 

The date palm is mainly distributed in the following a/eas : — Tafilet 
n Morocco, Biskra in Algeria, Jerid in Tunisia, Fezzan in Tripolitania, in 
be Middle Nile valley, in oases in Arabia (Mecca, Medina, Jouf, Hofhoof, 
{assa, ]\lascat, etc.). The largest area of its distribution, however is Irak, 
fhe date palm has recently been introduced into Arizona, Damaraland, 
\aiiiaqualand and Australia. 

In gardens where date palms are grown intercalary crops of other 
)lants are easily arranged ; in Irak the following are mainly found : — 

/I) Trees : Julians regia ~ Moru.s alba — Cydonia vulgaris — 
Carica — Pyrus Malus — Prunus persica, P. armeniaca, P. do- 
nestica, P. Cerasus — Citrus Medica sp. et var, acida et Limetia, C. 
mrantium sp. et var. Bigaradia et var. indet., C. decumana — Mangifera 
ndica — Zizyphus vulgaris, Z. Spina-Ckrisii — Vitis vinifera — Puni- 
■im ^ramHm — Olea eiiropaea ~ Musa paradisiaca ~ OpuntiaFicus-indica. 

B) Herbaceous plants : Allium Cepa — Beta vulgaris sp. et var. 
Zida — Spinacia oleracea — Brassica oleracea — B. campestris — Ra- 
)kunus sativus — Hibiscus esculentus Daucus Carota — Solatium Ly- 
■opersicum — S. tuberosum — 5 . Melongena var. esculetUa — Lactuca 
\ativa — Cynara Scolymus — Allium sativum, A. porrum — Lepidium 
\ativum ~ Portulaca sp, — Trigonella Foenum-graecum ~ Apium gra- 
mlens — Petroselinum sativum ~ Foeniculum officinale — Mentha pipe- 
'ita, M. viridis — Lagenaria vulgaris — Cucumis Melo, C. sativus sp. 
:t var. ~ Citrullus vulgaris — Cucurbit a Pepo sp. et var. — ViciaFaba — 
%(iseolus Mungo — Vigna Catjang — Capsicum annuum — Oryza satira — • 
triiicum spp. — Hibiscus cannabinus — Gossypium spp. — Medicago 
lativa — Lai&sonia inermis — Arachis hypogaea — Sesamum indicutn. 

The writer investigates in turn the soil conditions, cultivations, the 
)roblcin of irrigation, methods of fertilization, harvesting and propaga- 
ion. The date in ripening passess through 5 stages which the Irak 
irabs call “ Chimiri, ” “ Khalal, ” Rabab, " “ Tamar ; at Aden the 
2nd and 3rd stages are called ” Karra ” and Batta . During these 
stages the dates cliange in shape and colour. ■ 

The change of colour differs according to the varieties, especially 
luring the “ Khalal ” stage when the dates may be yellow, red, yellow 
ivith red spots, etc. Dates for export should not be picked too ripe, for 
f the journey is long, ripening is completed during transit. The varie- 
les exported from Basra are especially: — “ Istaamran , Halawi , 
‘ Kbadhrawi “ Zahidi ” ; those exported from Northern Irak Za- 
lidi \ Khastawi Khadrawi, The export is considerable as, shown by 
Table I, which gives the value in lakhs oi^upees (i lakh of rupees is worth 
to 000 pounds sterling at par) of the date export from Irak in 1919 : — 

C«s*«] 
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Table I. — Export of dates from Irak in 1919. 


Destinatiou 

1 

1 lu hosts 

1 

1 In baskets 

United Kingdom 

■ . ^ lit 

0 

British India • 

* • i 39 

34 

United States and other conntries . . . 

■ • 52 

2 

Arabia 

* ■ 

' 11 

Persia 

■ 1 

I 

Totals . 

. . SIS 

48 


In 1919, dates predominated in the export trade of Bassra, a<f;hfw 
by the following figures : — 


Dates. 217 lakhs 0} rul>ee!i 

Wheat 27 » » >- 

M'ool 15 » » 

Hides 7 » » 1. 

Horses 2 » » r 


Total ... lakhs of rupees 


Table II. — Export of dates from Basra from 1910 to 1912 
and from 1917 to 1919 {in lakhs of r^lpces). 



Years 

Dry dates 

Fresh dates 

Total 

Remarks 

1910 . 

1911 . 

1912 ' 


. ■ ; 48 

53 

58 

15 

16 

12 

63 

69 

70 

Figures Irom Con- 
sular r:port 

1917 * 

1918 . 


3 

I 

0 0 

73 1 

41 , Customs figure* 

1919 . 


2 

217 

219 



Totals . . 

16S 

3TI 

535 




Average for the 6 years: 

- 89. 




Table III. — 


Years 


Imports into India from 1910 to 19 14- 

! Quantity in tho\i«mds Appto.<imiils 'sasy 
I of t^ils ia oi fuf(C'> 


1910- 1911 '. . . 

1911- 1912 . 

1912- 19I3 . 

1913- 1914 

Averages of the 4 years . ■ . 


12 

12 
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These figures are. for' total imports; imports from Irak are conse- 
ueiitly included in them. 

Tabli^ IV. — QuufUitics of dales exported from Basra in 1917 
classified according to the principal varieties. 


itSyer » (slstaammii t,) 36 576 tons 

II Halawi > Qoo » 

«Khadrawi». * 

« Zahidi » 4 06+ i. 

Total. ... 81 7g« ^ 


Their value was estimated at 73 lakhs of rupees. Packing is done in 
tags, baskets made from palm leaves, liides, one pound cartons, 10 pound 
oxes, wooden cases containing 68 pounds net weight. 

The following portions of the tree are made use of : — the trunk of 
he date palm as timber — the pith of the growing point which is very 
utritious — the fibre — ■ the fronds — the mid-ribs of the fronds — their 
lases — the leaflets — the stalk of the bunches of dates. 

Diseases and pests of the date palm : — 

A .saprophyte, not very injurious, observed at Basra in 1920 on the 
trunk of date palms by Major C. R. Wimshxlrst. 

B) A Tetranychus (Arachnidae) , obser\^ed in 1918 by Dr. Buxton. 

C) Parlatoria blanchardn {CoccidcB), common on the leav^es of young palm 
and which cause serious injuries. 

D) An Oryctes (Coleoptera) the larx^ae of which attack the crown of the 
leaves, 

£“) The larvae of a longicor;^ beetle- (Coleoptera) wliich penetrates into the 
pith. 

F) Tmnk borers of the family of tne Gelechiidee (Lepidoptera) seriously 
injured date palms in Irak in 1918, 1919 and 1920 ; the inflorescences 
were attacked b5^ the small lai-vse of this moth. 

This is, perhaps, the most dangerous pest of the date palm. 

At the end of the ist part of his paper the writer aillects in a short 
'Ocabulary the Arab words used and esxplains them. 

The 2nd part of the paper is entirely devoted to the results of an iii- 
[uiry made by the writer in 1919 on the yield of the date palm in Shat All 
bab. The writer has collected in a series oi synoptic tables the number 
f varieties of female date palms in the district (about 50) — the distri- 
wtion of the gardens in which date palms are exclusively grown and of 
bose in which other fniit trees are also grown — data of the yield per gar- 
den, per variety and per tree — a list of the gardens with the numbers of 
[ate palms and the names of the owners — the percentage of date palms 
%) and that of other fruit trees (22 %) grown in the district — the 
preeutages of different variedes of date palms (" Istaamran 45 %, 
fHalawi^ 32%, “.Khadhrawi 8%, ‘"Dairi ” 4 %, “ Zahidi " 3%, 
pher varieties 8 %). 
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The paper ends with a bibliographical index of publications relating 
to the date palm. F. C. 

1317 - The Vitieultural Wealth of Greece. - hasbiotis, s. (Director at the Mbkttj 
of AgriaiUtire), in UEconomisU d’Athenes, Year IT, No. 25, p. 389. Athens, 
May iy22, 

Greece at present cultivates about 2 million stremmes (i stfemme ^ 
10 ares) of land under vines. About ^/g of this area is made up of vine, 
yards of Old Greece. Vine growing is relatively very restricted in the m 
PTO\dnces, except in the island of Crete. 

Moreover, phylloxera had destroyed a large part of the vines in Ma 
cedonia and Thrace, Thanks to the strict measures taken in Old Greece 
the vines there have been protected from every attack of the disease. Nur 
series of American vines are prepared for replacing vines destroyed bj 
phylloxera and at the same time measures for the control of the diseast 
are studied. The production of must in Greece amounts to 3-6 million 
hectolitres a 3-ear, a quantity relatively small in comparison with the area 
cultivated. Intensive culture, the employment of chemical numiiie? 
and an extension of the measures of control against various disease ofth 
vine, especially mildew and oidium, would increase the yield very much 
The vineyards of Greece fully suffice for the home consumption of wine anil 
spirits and also allow of the export of fairly large quantities annually, 
In 1920, Greece ex^xoted to foreign countries : - 

Must 403 177 kg. to the value of 163 566 drachmas 

Wine 28 404 218 » » * » ” 22 172 374 * 

Brandy 736 543 " " " ” ^ ■’ 

Dees (736 543 » » » ^ 273 432 

Total . . . St HI T8I drachmas 


These figures are certainly not remarkable for a countr>' where th 

vine is under the best conditions for growth. Intensive cultivation of tk 

vine its protection against diseases and insect pests and progressive * 
velopment and improvement of wine making pronuse a bnght future l« 
the export trade of Greece. The State, desiring to Fopag^te « 
as possible viticultural and wine making knowledge, has establish s[* 
cial sections at the School of Industries, at the College of Agncutaf- 
Athens which coUaborates with provincial wine factories, at 
in number, and with a School of Arboriculture and Viticulture at Pa ■ • 
The Ronssopoulos Industrial Academy which has worked with sn«- 
for several years also deals with the spread of vaticultur.il an 

making knowledge. , . 

Wine making establishments, formed by assoaations f J ■ 
have recently been started in addition to to those 
established long ago. This movement will certainly 
results for the production and trade of vitimltural produce 
The production of raisins is estimated to average ^ 
of which Vio are currants and '/lo sultanas, Cretan etc. 1 P 
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)f currants amounts on the average to 280 millions of Venetian pounds 
I Venetian pound == kg. 0.450) ; it often exceeds 300 millions and some- 
inies falls as low as 200 millions cf pounds. The quantity exported 
imounts to 250-340 millions of pounds. The remainder is used in indus- 
;rv for making wine, spirits, and syrup. Currants are grown on an area 
)f about 700 000 stremmes, the average yield from which is 400 pounds 
:)er siremme. The cost of cultivation, before the war, amounted to 50 
irachma per stremme ; reckoning interest on the average value of each 
itremrae, the production of 400 pounds of currants cost 80 drachma 
Dr 200 drachma for 1000 pounds. During the years of the war che cost 
increased to five times as much, consequent on mobilization, dearness of 
iulphur, sulphate of copper, manures, wages, etc. But the price of currants 
Lso increased proportionally reaching 600-800 drachma per 1000 pounds 
luring the last two years. In 1921, owing to the rise in foreign exchange, 
he price has reached an average of over 1800 drachma per 1000 pounds. 
[ The importation of foreign currency by the sale of raisins amounted 
)efore the war to 80 million drachma. In 1920 and 1921 the sum imported 
ose to about 200 million drachma, and it is estimated that in 1922 the sum 
bat will be imported by the export of this produce will be 450 million 
Irachma. 

Raisins are grown in Greece to a great extent by the vine-growers 
hemselves who employ also the members of their families on this form 
f cultivation, so that a large portion of the. wages go to them. 

G. A. B. 

318 - Deep Ploughing of the Soil and Its Effect on Vine Chlorosis. — Errichelli, R, 
ill Giornale vimcolo, Vol. EXVIII, No. 35, pp, 3 / 2 - 374 , a^id No. 39, pp. 3^3 385. Ga- 
"alc Olonfcrrato, September 17 and 24, 1Q22. 

After a very wet autumn and winter, serious cases of vine chlorosis 
re often observed in the spring, especially on calcareous soils. This 
» due to the water, which is almost saturated with carbon dioxide, hav- 
)g dissolved a large amount of calcium carbonate. Owing to the coag- 
latiiig power of the calcium carbonate the colloidal substances ad- 
)rb large quantities of iron salts, and the vine is deprived of the iron it 
Squires. Similar instances have already been studied by Pfeiffer 
I the case of the nitrogen adsorbed by calcic zeolites. Not only is the 
on thus removed, but an excess of calcium bicarbonate is formed in 
ae soil which neutralises the acid sap of the roots which plays such an 
nportant part in plant nutrition. In addition, an alteration of the 
^xture of the soil takes place in calcareous land and this prevents the 
ee circulation of air. 

According to the hypothesis put forward by Goea, iron salts are 
le carriers of oxygen in the plant and thus control the respiration in- 
irchanges in the tissues. When iron is not absorbed chlorosis follows 
5 a result of root asphyxiation. The various t3q>es of Riparia, which 
ave very well developed organs of respiration and transpiration, turn 
-llnw sooner than other vines if grown on calcareous soils. The vol- 
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ume of oxygen given out is larger than that contained in the cak 
dioxide absorbed ; this excess oxygen is furnished by the salts of 
sap which undergo reduction (Schlosing) ; to the same cause is 
to be attributed the yellow colour of the chlorophyll. If nascent hvH' 
gen is bubbled through a solution of chlorophyll, the green solution 
ges colour until it becomes similar to that of the chlorophyll of chlomii 
plants. Therefore this loss of colour is a reduction phenomenon 

In spring, owing to the rise in temperature, the adsorl)ent poh 
of the soil greatly decreases, thus placing the nutrient elements at tj 
disposal of the plants. This occurs much less in calcareous soils tliaa" 
others, as owing to their slight permeability to water and gases, the groaj 
long remains cold and ill -ventilated ; this adds to the troubles due) 
want of iron. 

On calcareous soils, deep ploughing is most beneficial, espedjj 
in preventing chlorosis. Soils that have been well-worked not oii 
have the power of storing up more water than unploughed soils, 
encourage new reactions producing a store of heat which tends to deciji 
absorption and to promote the development of microorganisms. IJ 
coagulation phenomena are increased by the formation of hydrogel? wl® 
impart a granular structure to the soil ; further, the mineralisatioEi 
the organic matters is promoted, and the formation of organic kk 
sols which help in the formation of impermeable layers, is hindered, IS 
author therefore advocates the frequent working of the soil at theproj 
seasons, and the application of a suitable organic fertiliser. A. de B; 

1319 - Storage of Coniferous Tree Seed.— mr/iTsoN, c. r. (Forest Kxuniner, rm\k 

vice, United States Ueparttnent of AgricuJture), in Jonrmi oi Awcndum Rm 

Vol. XXII, Xo. 0, pp. .<79-510, 2 tig., Washington, D. C. uov, 16, 

During the period from 1909 to 1913 the United States Pored Si 
nee was especially active in its reforestation programme, for which n 
pose Targe quantities of seed were needed. In the year 1910 alone 63, « 
pounds of seed were collected. A good seed crop in any region is ofe 
followed by one or more very poor crops. In consequence it is desiisi 
to collect during good years sufficient seed to last several years, I 
Forest Ser\Tce followed this course and-was then confronted witlili 
problem of the storage of the seed so that it would not deteriorate p 
ly in germinative capacity and energy' before it could be used. 
problems had already been studied in Europe, chiefly by CiH 3 i 
and by Haack, but they were confined to four species only, three of ffh 
were European. In order to meet an immediate need for bforuiats 
it seemed desirable to extend them in order to include those ^ 
ican species most used in reforestation o|^rations on the nah* 
forests. These species were western y^ellow pine {Pinus pinidmn^ 
western white pine {Pinus moniicola Dough), white pine (Plniis s 
Einn.). Engelmann spruce {Picea en^ehnanni Engelm.), Douglas fir ^ 
dotsugae iaxi folia (Daw.) Britton), and Lfodgepole pine 
1 /Oud.). The study should now be continued with the more se 
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ferous seeds, the trte firs, the cedars, arborvitas, redwoods and the 
erous species of Amencan hardwoods of which so little is known 
On account of the large number of variable factors involved (6 spe" 
of seed, 5 kinds of containers, 13 storage points, and 3 temperatiire 
itions at each of these points), the general conclusions are by no 
as fully supported by the results in every individual test. It i« 
ght, however, that the average results are a safe criterion of what 
ill general be expected from coniferous seed under storage condi- 

Fre.sh seed, with the wings removed, of the species prernously men- 
id was obtained during the autumn and winter of 1908-9 in the amounts 
from the sources indicated below : 

emelmanni, lo pounds;, San Isabel National Forest, Colorado. 
manticoia, 55 pounds, Coeur d’Alene National Forest Idaho. 
coniorta, 12 pounds, Deerlodge National Forest, Montana. 
ponderous, 70 pounds. Boise National Forest, Idaho. 
strohna, 30 pounds, New York State. 

omiza fajtifoUa, 25 pounds, San Isabel National Forest, Colorado. 

Eitch lot of seed was di\dded rouglily into portions of about 600 tf> 
;eeds each, and these were distribuited equally among the folio mng 
liners. , - c. 

linarj' manila paper coin envelopes, 
ailarly envelopes soaked in melted paraffin. 

Ion Cloth bags. 

lilar bags soaked in boiled linseed oil and dried. 

bottle? which rfter filling were sealed air-tight with paraffin. 

iced of all six species stores in each of the five containers constb 
one test set of samples. For convenience in handling, shipping, 
itoring, each test was placed in a sraall wooden box lined with a wire 
to prevent the access of rodents. 

’t was one purpose of the study to determine whether seed dete- 
ted in storage to a greater extent in one geographical region than 
lother. Thirteen places of storage, were then selected from widely 
ated parts of the United States. 

Another point on which it was hoped this study would throw some 
was the ejffect of different conditions of temperature on seed in stor- 
At each of the geographical points mentioned, accordingly, the 
orators in the study were requested to store the seed under the fob 
g conditions of temperature : 

1. Ordinary indoor temperature, such as an office shelf where the 
irature would always be above the freezing point. 

2. Fluctuating temperature, as in an outbuilding or unheated 
t where the temperature would follow rather closely the actual out- 
variations. Proximity to a stable was to be avoided. 

3 ' Fairly uniform low temperature, such as prevails in as unheat- 
•sement or cellar. 
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The study was planned to cover a period of approximately five 

The seed was sent to the 13 points of storage during March, 

In January, 1910, and again in January, 1911, 1912, and 1914^ 
test sets (one stored at each of the three temperature conditions) 
forwarded by express from each of the storage points to Washington, d.( 
for testing. 

Tests were then carried out after the seed has been in storage fc 
one, two, three and five years. It is utilikely that seed in comuierd; 
quantities, would be stored for a longer time, but some of the seeds whic 
had been stored in bottles were carried over for another five years an 
tested in igii. 

The seed-testing operation was a simple but rather large midertal 
ing as during each of the four years 195 germination tests were made k 
each of the six species. Two hundred seeds were used in each test 

Ordinary green-house wooden fiats were filled with fresh sand aa 
the seed was scattered uniformly and covered with to ^4 inch of sani] 
The temperature was kept from 70^ F in day time to 500 F at night. i 
careful daily record of the germination was kept, summarised by the 1 
in 9 tables giving the average germination per cent, for seed stored! 
different containers and under different temperature conditions, aj 
also the average germination per cent, for all 4 years at the different el 
rations. 

The conclusions (based only on six species, and therefore iiotaf 
plicable to all species of coniferous seed) may be stated as 

1} storage of coniferous seed in air-tight bottles is far superior in every reptxtt 
storage in any other container. The average germination for the 5 -year period, of 
storeel in bottles over that stored in the next best container was 22 per cent. 

2) Thoroughly air dried coniferous seed stored in ir-tight bottles is little, if at ? 1 ! 
affected by such differences in temperatures as exist between a location where tk m 
perature follows the natural fluctuations, a location indoors where the temyicratiiTe aeit 
falls below freezing, and a location in a ordinary celUtr or basement. 

Coniferous seeel stored in air-tight bottles is little ii at all affected by th« geogi) 
phic location of the storage point. 

1) The quality of coniferous seed, by which is meant its value in tcmi of twfl 
germinative energy and germinative ability, is much superior in the case of seed dorfjs 
an air-tight bottle to that stored in any other receptable. This is seen even atlkoi 
one year of storage. 

s) Following the air tight bottle, the various containers, in the order ot 
rit, faU into the following sequence : paper bag paraffined, paper bag, cloth bag.aiu o^ 
doth bag. It should be noted that an ordinary paper bag closed at the top 
a cloth bag for seed storage. The oiled doth bag is practicaUy worthless a m 

6 ' The use of any of the containers except the air tight bottle, results m 
deterioration after one or two years of storage under the tempernture conditions 0 
periment as to render the seed, particularly of Engelmann spruce, Douglas hr, a 
pine, of very little worth. . 

7' Storage at the indoor temperature is superior to that at uc ua 
temperaturei. Storage at the low temperature shows the poorest 
temperature has reference not to a low uniform temperature of freezing or c>s ^ 
of an ordinary cellar or basement. The difference in germination percejitage ^ 
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ler these three conditions but is sufficient to make indoor storage preferable to the 

two conditions. 

8) Some geographic locations oJ relatively high altitudes and of low relative humidities 
a<l out as exceptionally favourable locaUties for seed storage, others are unfavourable 
[should be avoided where ordinaty methods of storage are followed. No one of the 
graphic locations shows marked superiority over another when the seeds are stored in 
ight bottles. 

9) In respect to sustained vitality, the seeds employed in this study range themselves 
:he following sequence, with the strongest first ; western yellow pine, lodgepole pine, 
tern white pine, white pine, Engelmann spruce, and Douglas hr. 

The striking superiority of the seeds stored in the air-tight bottles 
jr those stored in any other container, is particularly true when the 
rage period extends beyond one year and is more striking in the case 
Engelmann spruce, Douglas fir, and white pine than in that of Lodge- 
e, western yellow, and western white pines. The seeds bf the first 
ee species are apparently more likely to deteriorate than those of the 
t three and after two years of storage are of little worth. 

The germination of the seed before it was put in storage was at least 
lal to that of the seed stored in bottles at the end of one year. 

At the end of five years the bottle-stored seed of all species, except 
;tern yellow pine, is practically equal or siq^erior to that stored for 
y one year in cloth bags, and the bottle-stored seed of western yellow 
e is superior to that stored for two years in any of the other contain- 
. Douglas fir, Engelmann spruce, and Eodgepole pine seed stored 
bottles, western yellow pine in oiled cloth bags, T^idgepole pine in cloth 
1 oiled doth bags, and western white pine in paper and paraffined pa- 
bags show some appreciation in quality at the end of the second year 
r that at the end of the first ; there is in general a marked and fairly 
form deterioration of seed for a 3-year period, after which it is less rapid . 

Various experiments with tree seed tend to prove that storage at 
iiiformly low temperature (oo to 32^ E.) is preferable to that at higher 
iperatures. 

Ordinary basenrents and cellars for storing seed in unsealed contain- 
s are to be avoided and in northern temperate climates; storage in- 
rs where the temperature never goes below freezing, is preferable to 
rage where the temperature follows the natural variations. 

The bottle-stored seed in this study was not affected by climatic 
dilions at the points of storage. Two of the points, Dundee and 
bkegan, which the study indicates were very unfavourable storage 
3 ts when ordinary methods of storage are followed, appear in the case 
bottle-stored seed to be among the most favorable locations, 
borne of the Ix^ttle -stored seed exposed to the air at the end of 5 y^ 3 .rs, 
afterwards resealed was carried. over for another 5 years and tested 
^919- under the same conditions as in previous j^ears. This part of 
experiments cannot truly indicate whether seed can be successfully 
^d for 10 years without great deterioration, but does give an idea of 
relative sustained vitality of the species concerned. 
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Engelmann Spruce, Douglas fir, and white pine failed to germinate 
while I/odgeploe pine germinated, to the extent of 9 per cent., and 
completed its germination in 90 days, western yellow-pine 22 per cent, 
in 75 days, and western white pine 6.5 per cent, in 130 days. A. d. B. 

1320 - An Investigation into the Relation between Height Growth of Trees and 

Meteorological Conditions, — Hjlay. W. E. aad Canliffe, N , in Oxford Fomtry 

Memoita, No, i. Oxford, 1922 . 

PreUminary investigation into the relation between height, growth of 
trees and meteorological conditions from data were collected in Bagley 
Wood, near Oxford. The height increments of a number of vigorous young 
trees (average heigt 2 % metres) of different species were measured twice 
a week during the growing season of 1921, Some data had also been collect- 
ed in 1920. These measurements were then considered in conjunction 
with different climatic factors, such as temperature, rainfall, sunshine, wind, 
etc. Special attention was paid to Sitka spruce, Corsican pine and Euro- 
pean larch, in each case eleven trees being kept under observation. A few 
Douglas fir, Pinus ponderosa, Abies grandis and Japanese larch were also 
measured. Beech was taken as a type of broadleaved trees. 

The conifers which were observed fell into three groups distinguished 
by the periods of growth : 

' a) Corsican pine and Scots pine grow most rapidly at the end of May ; 

b) Sitka spruce, Douglas fir, and A. ^rand-is grow most rapidly in the latter part of 
June. In both these groups growth commences at the end of April and ceased in July or 
early August ; 

c) In European and Japanese larch the whole growth was from two to four weeks later 
tha n in the other conifers, and growth was more regularly distributed over the whole pen’od. 

d) Beech differs markedly from the conifer in that it grows very rapidly during 
May and only slowly during June and the early part of july. 

The following table gives the maximum daily increment and the anmial 
growth of the most vigorous tree of each species observed in 1921 ; 


Maximum daily Annual growth 
iucremeiit 


Sitka spruce. 
Comican pine 
Inarch. . , , 
Thuja plicata 
Douglas fir . 
Beech, , . . 


22.0 ! 

83 

13-3 i 

43 

7-3 

29 

4-3 

16 

15.3 

49 

33*5 

66 


The figures for Sitka .=pnice and beech are about normal, for Corsican 
pine and Douglas fir a little low, while for larch and Thufa plicata they are 
very low. T. plicata showed a certain amount of growth during the winter 
of 1921-2, and also a small growth of the previous year's shoot during the 
growing season of 1921. 
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■ f the hot, dry season of 1921 was both to shorten the grow- 

ing season and to reduce the daily increments. 

■ the influence of climatic factors on growth , in Corsican 

pine and Sitka spruce the closest relationship observed was that between 


Growth in height of ^ame species of forest trees. 


m.m. 



1 z 3 4 5 6 

mmm a b ■ 


■Explanation : 

a = daily growth ; 6) = annual growth. 

1 — Sitka pine; ^ = Corsican pine ; 3) = larch; 4) = Thuja piicota] 5 — Douglas 
fir ; 6 = bcceh. 

he daily height increments and maxininm shade temperature. It appeared 
hat temperature was more important than all other factors put together 
ii determining variations in the rate of growth. Larch gave a similar result 
dien the mean shade temperature did not rise above ip^C and the water 
apply was sufficient us in 1920, but in 1921, when the mean shade tempera- 
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ture rose above 190 C there .was 'an indication that growth was de- 
pressed. ^ , , 

The comparison of am^ritflie^ght increments of Corsican pine with tem- 
perature showed that an iteease in mean air temperature during the wholi 
growing period causes a decrease»m tt^ annual growth, whereas a rise h 
the mean daily temperature causes an increase" in the daily increment 
At present no explanation of these facts can be advanced, but it is suggestive 
that annual increment was found to be inversely related to mean soil tem 
perature at 6 inches below the surface for May and June. 

For good annual increment the rainfall of the growing period appearec 
to be more important than that of the previous winter period. G. A. B, 

1321 - Colonial Timbers and the Work of the Bordeaux Colonial Institute. — Atimk 

de VIn'stiM Colonial de Bordcanx, pp. 193-207. Paris-BoM^auY, July-Aue. 1922 

The object of this paper is to prove that France can satisfy her timbei 
requirements, which increased very much after the war (about 8 millior 
cubic m. a year), without having to depend on foreign timber, by utilis 
ing the hitherto neglected forest resources of her Colonial possessions 

As a matter of fact the forest in French Colonies cover considerable 
areas as can be seen from Table I. 


Table I. Forest areas in French Colonies. 


Tunisia • . 
Algeria . > 
Morocco . . 
Ivory Coast 
Gaboon . . 
Cameroon . 
Madagascar 
Indo-China 
Guiana . . 


500 000 ha 
2 350 000 n 
I 500 000 » 

1 2 000 000 n 
30 000 000 » 
12 000 000 » 
39 000 000 5) 
25 000 000 » 
5 000 000 » 


Table II gives in a rather incomplete and approximate manner the 
exports from French Colonies properly so-called. 

Detailed examination of statistics of timber exports from cert.aiii 
French Colonies to countries to which they were consigned show that 
before the war wood was sent to France in small quantities ; a large amount 
was sent to Germany but since the war the quantity has always been small : 
for example, for the exports from the Ivory Coast from 1916 to 1920 the 
average was 14 % to France and 86 % to foreign countries (especially the ^ 
United States and England), 

Since 1917, the Bordeaux Colonial Institute has investigated the best 
means of utilising Colonial timbers ; further, it encouraged botanica 
and forestry research so as to obtain still better knowledge of the specie 
of trees which form the Colonial forests and which are known, thank 
to the publications of Pierre, R. P. Klaine, Lecomte and Chevaliek 
(regarding the Ivory Coast and Gaboon), of Chevalier (regarding Tonkinl, 

[ISH^ISSI] 
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Table ll- ~ Exports of wood from French Colonies from 1911 to 1920. 


Woods 1 

Ivory Coast | 

Gaboon' 

kg. 

Mad^ascir 

kg.- ^ ' 

Indo-Cbina | 

kg. i 

Ouiaoa 

steres 

191I 

Cou^Dion . • 
Exotic . • 

23 814 188 kg 

102 240 000 

3 248 168 ; 

1 1 16 773 i 

' 

8 143 745 
524 943 

7900 

20955 

1912 

Cotnnioa . • 
Exotk . • 

[30489783 tg 

95 747 000 

3517739 [ 
i 2929742 1 

12 008 265 
169 643 

851 

18828 

1913 

Common . • 
Exotic • ■ 

142651-829 kg 

1 

; 150 688 000 

1 622 540 1 

; 4857594 1 

11 700 552 
160 289 

23 135 
i 308 835 

1914 

Common . . 
Exotic . • 

‘41 054 563 kg 87 457 000 

1 472 480 

1 846 833 

12 008 265 

159643 

21 135 

54 835 

1Q15 

Common . 
Exotic . • 

1 

[17867 371 k 

18 762 000 

2558011 1 
948419 ' 

6 196 000 

877 597 

I 083 850 

191^ 

Common , 
Exotic , 

i 

‘ i 8 T33 sterts 

8 OQ I 000 

' 3940134 ^ 

1 : 784984 ! 

5 432 000 

404 

1917 

Common , 
Exotic . 

• ii2 817 stores 

4 646 one 

2 920 023 

1 , 79049 : 

4 793 706 

55S 

1918 

Common . 
Exotic . 

• i37 388 sleres 

i — 2 096 803 

2 030 000 167 883 

1 

i lo 912 700 

263 

1919 

Common . 
Exotic 

. I36 229 Bteres 

5359916 
564 089 

8 568 700 558 

1920 

Common . 
Exotig 

.1 — 6 364 263 

. |6i 682 steres 1 27 732 000 4 743 056 

I 727 000 ' 2 31 ^ 


of I^OUVEI, (regarding Madagascar), of Bertin (regarding the Ivory Coast. 

'"“ta .»» .1 F— H Cl.*. ... .. w 

b™ taoJacUy ...d Mh.ic.lly, w lh,i, 

difficulties. To begin with, the predominance of a gnen tre 
in the Colonial forests, as it does in European and Ame^an forest^ 
but such forests are formed of an aU 

species, so that for profitable exploitation it non . ■ t, xq- cabinet- 
the different classes of trees should be utihsable;- timber for cabinet 





work, building timber, wood for paper pulp, etc. Moreover, there are serious 
difficulties as regards labour, especially in certain Colonies ; these nugjjj. 
be solved by temporary emigration, lyastly manufacturers and merchants 
must^ accustom themselves to make use of timbers from French Colonies 

Area of forests in French Colonies. 


which can "be advantageously substituted for more expensive foreign 
timbers. 

To carry out the whole of this programme the public authorities 
must take wide action, helped in this matter by the various State orgaiu- 
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sations and by every Colonial Government. To assist this movement 
the Bordeaux Colonial Institute assembled, on the occasion of this year's 
fair, a Congress on Colonial timbers at which were to be discussed, by 
means of ii committees ad the scientific, technological, industrial 
commercial, general and special questions regarding the utiUzation of the 
forest resources of th French Colonies, especially from the standpoints of 
the requirements of the Mother-country and of the commercial progress 
of the port of Bordeaux. 

F. C. 

1322 - AtIjiS Cedar-Wcod Oil. — massy, in Ckimie a Industrie, Vol. VIII, No. 2 , 
pp. bibliography of ii publication?. Paris, Aug. 1922, 

Atlas cedar- wood oil is obtained by distilling sawdust of Cedrus 
itlafUicd Mariette under water. It is a clear, yellow, balsamic liquid which 
becomes ropy at about 280®. It has remarkable pharmaceutical properties 
ind can advantageously be used in place of sandal-wood oil in therapeu- 
tics. A small industry was started in Algeria, neat Constantine and was 
afterwards abandoned ; but the high price reached by sandal- wood 
ail lias caused people at present to renew research on Atlas cedar-w^ood 
ail. The cedar resources are enorniou? ; the forests of Middle Atlas could 
rurnish at least 600 tons of oil a year, and as the production would exceed 
the requirements of the pharmaceutical industry, the use of the oil in the 
scent and soap industry should be tested. 

' A. de B. 
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1323 - Pathogenetic Consequences of Feeding Cattle on Cakes made ol Cacao-Bean 

Shells. — Eberhard, in Berliner Tierirtzlichc Wochnschriil, Year XXXVIII, pp, 333- 
335. Berlin, July 2, 1922. 

The present dearth of the commonest stock-feeds has led several cattle 
fuvners of Cay men (East Prussia) to feed animals on their farms with 
cakes made from the shells of the cacao-bean. In 7 farms out of 10 where 
this new feed had been used, the animals showed signs of intestinal irri- 
tation and of diarrhoea ; in 5, cutaneous affections in the form of diffuse 
eczema showed themselves, while the milk yield was considerably de- 
creased. The author does not actually assert that all the above morbid 
symptoms are specifically due to feeding the cattle on the shells of the cacao- 
bean, although the decrease in milk jdeld is certainly attributable to this 
cause, as it showed itself when these shells were fed and ceased as soon 
as the latter were no longer given. 

E. F. 

D24 - Lupinism in Horses. — Reixh. 4RDT, R., in MomtsJHfte tHr praktischeTierhtH- 
Hnde, Vol. XXXIII, Nos. 4-fi, pp. i74'i79- vStuttgart, June 30, 1922. 

Four horses that had eaten a small quantity of lupins showed symp- 
toms of poisoning, and three of them died after 7-8-9 days respectively. 

[13S1-1S24] 
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All the animals sufiered from a general disturbance of the circulatory 
system, had a high temperature, lost their appetite arid were unable to 
retain urine ; the mucous membrane, where it could be seen, was of a 
yellowish colour. In addition, each horse showed a special syndrome ol 
symptoms. In the first animal, the nervous system was attacked (as 
was shown by cramp, spasmodic torticollis, trismus, and incapacity to 
keep on its feet ) ; the second and third suffered from disturbances of the 
digestive system (colic, loss of appetite), and the fourth showed every 
sign of paralysis. Anatomical-pathological examination revealed serious 
lesions in all four horses, the liver being chiefly affected (parenchymatous 
hepatitis, jaundice), and petechial lesions occurred throughout all the 
organs. 

Stress should be laid on the fact that a small quantity of unsweetened 
lupin seed was enough to produce such serious toxic symptoms that death 
was caused in three out of the four cases ; further, it is noteworthy that 
blue lupins are as poisonous as the yellow variety. Horses appear to be 
much more susceptible than sheep to the toxic properties of lupin seeds ; 
this had been already observed by several authors. The greatest caution 
should therefore be exercised in feeding lupins to horses ; in all cases, the 
seeds should be sweetened and given in small quantities. 

E. F. 

1325 - Johne’s Disease (chronic bacterial Dysentery or Paratuberculosis of Cattle).- 

Beach, B. A. and H.astixgs, E. G., in Agricultural Experiment Station, Vniveniiy 

of Wisconsin, Bidklin 343. PP- 2-22, 6 figs. Madison (VVis.) itfay 1922. 

Johne’s disease is so called after the name of the discoverer of the 
etiological agent but it also (according to various writers and countries) 
bears the names of paratuberculosis, chronic bacterial dysentery, Laaland 
disease (Norway), “ Kaltbrandigkeit " (Swit^rland) , Serapie (England and 
Scotland). It is fairly common in England, Switzerland, and Denmark 
where it causes considerable losses ; in 1908 it was discovered for the first 
time in the United States (Pennsylvania) by E. Pearson, and has at i^e- 
sent been reported in the territories of 8 States. Animals susceptible 
to the disease are cattle, rarely sheep and goats ; the etiological agent is 
Johne's bacillus, which enters the bodies of cattle in their food and drink 
and multiplies enormously in the walls of the intestines and in the lym- 
phatic glands nearest to them. As the disea.se progresses many bacilli are 
excreted at the same time as the dung and may thus be ingested by other 
animals. The clinical symptoms show themselves slowly and it appears 
that at least 6 months must elapse from the time of infection before it 
can be clinically identified. A characteristic fact is the progressive emac^ 
iation which reduces the animal to a mere skeleton ; the secretion of 
milk becomes very much reduced and may cease entirely ; the eyes be- 
come sunk in their orbits as infra-orbital fat is lacking ; generally there is 
no fever. Another obvious symptom is the diarrhoea which appears and 
disappears at irregular intervals. The syndrome might be mistaken for 

[13*4-I3*S] 
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that of tuberculosis, but the latter is excluded by the emaciated appear- 
ance and by there being no reaction to tuberculin. 

pathological anatomy reveals injuries of relatively small importance 
hi comparison with the extreme wasting of the animal ; it might be said 
that the only characteristic alteration is the thickening of the intes- 
fhial wall ; it may vary in extent and degree, but is more often found as 
far up as the ileo-caecal valve and consists in the enlargement and thicken- 
ing of small folds of the intestinal wall. Moreover, in the case of the normal 
intestine, the folds disappear when the wall is stretched, wliile they do not 
disappear when the intestine is diseased. The data available at present 
tend to show that the disease is transmitted from one herd to another 
by bringing an infected animal into a health^" herd. This is particularly 
easy owing to the fact, mentioned previously, that the clinical symptoms 
do not appear until long after infection has commenced. Two Englishmen, 
Messrs. Twort and Ingram who have used improved methods of research 
for diagnosing the disease in its early stages, have succeeded in preparing 
a substance similar to tuberculin, both in the way ‘it is prepared and 
the method of use. This substance has np to the present given good 
results in Europe, and is now being subjected to verification tests in Amer- 
ica : it is obtained by the culture, on special media, for at least three 
months, of organisms which cause the disease. At the end of the period 
the cultures containing the bacilli are heated so as to kill the bacilli, and 
are preserved by taking special precautions. 

The disease does not appear to be transmitted directly by the mother 
to the new-born animal ; but the separation of the mother from the young 
animal is certainly a good precaution to prevent the latter from being plac- 
ed in an environment favourable for the contraction of the disease. 

E. F. 


1326 - Disease of Newly-Born Rabbits. — mfxlo, n., m Rivi$ui degU aiuva- 

tori Italia, Year III, No. 56, PP- 1252-1256. Molassaua (Genoa), 1922. 

The author has m^ide a study of a disease which attacks recently- 
born rabbits. The number of these animals affected with this malady 
during the first few days of their life is very great and the result is always 
fatal. About 24 hours before death a wscous saliva is seen to flow from 
the lips and spread over the hair covering the cheeks ; the lose 

their characteristic rigidity, and the muscles of the body relax, and the coat 
becomes excessively glossy ; somnolence and lack of response o s im 
R-hich occur during the early stages of the disease pass into a profound 

coma very soon terminating in death. . , 

An anatoino-pathological examination revealed the characteristic 
symptoms of diffuse septicaemia ; small, slightly mobile ^ 

found in the viscera. 'When death ensued on the S**- 
after birth, the pathological symptoms were more localised ^ 

noticeable in the intestines and lungs ; sometimes dead mdiv d 
found free from all signs of general congestion and haemorrha^ , y 

[1325-13U] 
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intestines and neighbouring glands showing any lesions. The number 
of the above-mentioned bacteria in the intestines was very large, but few 
of these micro-organisms foimd their way into the other organs, or into the 
blood. The author attributes the disease to these bacteria which resemble 
the common Bacillus coli, and is of the opinion that the malady is spread 
by the milk sucked from the dam, or else by umbilical, or possibly intra- 
vaginal, infection . He has succeeded in banishing the disease fairly quickly 
by careftilly disinfecting the doe-rabbit both before and after the young 
were bom, and by special disinfection of the hutches. The use of vaccin 
and serum is also to be recommended, as both kinds of treatment have 
given the same results. 

E. F. 

1327 - Present Cost in Germany of a Kilogram of Starch or its Equivalent in 

different Feeds as compared with that before the war, — parow, in Zeitsrhrift 

fiir SinrHusindwifrie, Year XLV, No. 39, p. 265. Berlin, September 28, 1922. 

From the table given below it appears that at the present market 
prices ruling in Germany i kg. of starch or its equivalent costs least in raw 
potatoes, and then come in progressive order ; dry potato pulp, potato 
flakes, maize, barley, oats. 

As compared with 1912, potatoes show the minimum rise in 
price, then follow in progressive order : dry pulp, flakes, oats, maize, 
barley. 

As regards the average increase in the price of feeds as compared 
with 1912, potatoes cost in times as much in September 1922, dry pulp 
160 times, flakes 240' times, oats 260 times, maize 273 times and barley 291 
times as much. 

In comparison with oats, barley and maize, therefore, potatoes and 
potato products (flakes and pulp) show the least increase in price, and 


Price on the German market of some feeds 
and of I kg. of starch equivalent furnished by them. 


Feeds 

^■3 1 

i 

Price in Marks 1 

per 100 kg. 

^ y j! Price in Marks 

= n l| of 1 kg. 

•g y 1 | ot Starch Equivalent 

E s i. 


-5 1 

in 1912 

1 

in 1922 i 

1 

. 

^0 li m 1912 

in 1922 

Potatoes 

16.9 j 

4.5 

5-0 

III ; 0.27 

29.59 

Dry potato mash . i 

50.9 i 

1 0.0 

16.0 

j60 || 0.20 

31-40 

Oats 

59-6 ; 

18.9 

49.0 

260 jl 0.32 

82.22 

Barley 

1 66.6 ! 

16.5 

48.0 

291 p 0.25 

72.07 

Potato flakes . . . 

i 68.8 ^ 

i 16.4 

1 40.0 i 

244 || 0.24 

1 58.14 : 

Maize 

j 80.3 

1 18.6 

i 

273 || 0.23 

63.26 ! 


109.6 

257.0 

288.2 

2. 1 2. 2 
275-0 
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Starch value of feeds before and after the War. 



'1 2 3 4 5 6 


Explanation" : 

a = pure starch value accordiug to Kellner : b = relation between the local value 
ill 1922 and 1913; c — relation between the local value in 1932 and i9i3< 

I = potatoes ; 2 = dry potato pulp ; 3 = ; 4 = barley ; 3 = flaked potatoes ; 

6 = maize. 
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consequently in the last three feeds i kg. of starch value costs tlie 
least. F. B. 

1328 - Comparison bstween Calcium Chloride and other Calcium Salts as a stock 

Feed. — Loew, O., in Suddeutsche LandwirtschaHliche Tierzucht, Year 17, pp. 

Munich ‘Han over, January 27, 1922 

Calcium salts, the carbonate (chalk), and the phosphate have hitherto 
been fed to young stock in the form of a powder mixed with their rations 
for the purpose of promoting bone development. Recent experiments 
have proved that the calcium salts present in the blood and muscles have 
other no less important functions tian that of building up the skeleton, 
and must be regarded as factors essential to the normal working of the 
living organism. It is not known at present how much of the powdered 
calcium given to the animals is assimilated by the blood and tissues or 
in what percentage is absorbed by the stomach. In any case, it is neces- 
sary to administer the calcium salts in a form soluble in water and which 
can be easily assimilated. 

The use of chalk, the calcium compound generally employed, has 
many drawbacks, as calcium carbonate is dissolved by the acid in the gas- 
tric juice, which acid is required for digestion and is indispensable for the 
digestion of albuminoid substances. 

In order to produce any perceptible effect on the organism, a very 
large amount of chalk (50 gm.), must be ingested daily ; this requires for 
solution 18 litres of gastric juice which is thereby completely neutralised 
and rendered relatively incapable of digesting the remainder of the ration. 
Further, the lack of gastric juice allows the numerous bacteria in the stom- 
ach to multiply freely. These statements have been proved by the re- 
sults of some pig-feeding experiments in which the animals given maize, 
blood-meal and chalk developed more slowly than those that had received 
no chalk. The author is of opinion that calcium chloride is preferable 
to chalk, if given in much smaller quantities, as its effects are quite as 
beneficial and rapid as those of calcium carbonate and it has fewer draw- 
backs. In addition, calcium chloride is of therapeutic value in the case 
of certain specific diseases (diarrhoea, and sometimes in deficient bone 
development) whereas chalk has no such property. 

Chloride of calcium is more expensive than carbonate of calcium, but 
is used in smaller quantities and produces a great increase in the live weight 
of stock, especially in the case of pigs. The results of experiments on 
young cows given carbonate of calcium showed an average increase in 
live weight of 100 kg., as against 126 kg, obtained with the chloride. In 
other experiments with 15 cows, the animals fed calcium chloride increased 
10. 1 % in live weight, while those given calcium carbonate only increased 
8.5 %. If only the 6 youngest cows are taken into account, the average 
live weight increase was 20.5 % with calcium chloride, and 15.3 % 
calcium carbonate. This shows clearly the superiority of the chloride, 
especially in the case of young, growing animals. 
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1329 - Hyl^iidism in the Genesis of tame Races of Birds. — ghigi, a., hi Gewtica, 

N&dfirlandesch Tijdschnft voor Erfeli^klmds- cn Afstamminzsleer, Vol. IV, No. 3-4, 
pp. 36+- 37 4- Hague, May- July 1922. 

The writer recapitulates the results of liis experiments with poultry 
and pigeons, adding a few remarks on the value of hybridization in the 
aenesis of tame races and consequently of species. 

Ethical or physiological fixity is a necessary condition for taming 
a species or a race of birds. 

Wandering and fixity seem to form a jiair of antagonistic characters 
which perhaps, in their heredity, follow the rule of divergence. 

Eor about twenty years the writer tried to breed, in full liberty, pheas- 
sants of the genera Gennaeas, Catreus, Diardigallus, Crossopiilon, Chry- 
solophus (that is to say those belonging to species which show least wild- 
ness in captivity) and he found that when the young birds became full 
arown they flew away and did not return. This was specially the case 
in late autumn and early spring when the seasons were changing. To 
this wandering is due the fact that the golden pheasant and the siU^r 
pheasant, which have bred in captivity for centuries, have not become 
tame. 

The writer tried crossing tame guinea-fowl {Numida meleagris) and 
A', ptilorhyncha imported from Erythrea (erratic bnt nionopnious in 
the breeding season). He thus obtained some guinea-fowl which did not 
scatter and which bred. In succession he got several re-crossings even 
when at liberty ; the progeny finally flew away. 

In generations succeeding the first crossing of the two species of guinea- 
fowl, their distinctive characters may re-appear combined in a different 
correlation to that persisting in the parents and even combined with in- 
termediate characters found in In a former publication (Ricerche si- 
stematiche e sperimentali sulle Numidinee, Menionc della R. Accademta 
delle Scienze di Bologna, 19^)7 writer also indicated the intermediate 
characters and new correlations which distinguish the geographical breeds, 
considered by ornithologists as distinct sj^ecies. 

Regarding poultry, the writer has recorded the fertility of hybrids 
between several tame breeds and Galliis sonncf'ati. He got progeny 
with Bantam chickens of the bankiva type, with cross-bred chick^s 
between Java and Padua chicken and with “ silk>^ blacks ” (i). He 
also had several reciprocal recrossings between hybrids of Fj and Cal- 
lus sonneraii, corresponding to the formula (soiinerati X bankiva) X 
bankiva. On the other hand the hybrids of were few in number. 

Generally, all the hybrids proved equally fertile, 

Callus sonnerati turned out ejuite sedentary ; m view of the absolute 
fertility of its hybrids with tame poultry, it is possible that this species ixiay 
have participated in the production of certain races of tame poultr3^ 


(I) See : ~ A. Ghigi, Ricerche suU’incrociamento elei Gallus ‘^omu^ratt con polH dome- 
stici. Memorie delh R. Acc. dellc Sciente di 1916. 
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But it is impossible to say what these breeds are for the following reasons : 
— the Fj hybrids show a kind of general dominance of the characters 
of hankiva ; re-crossings with tame poultry loses all trace of the morpho- 
logical characters of sonnerati : re-crossings with sonnerati show decid 
edly the morphological external appearance of that species. 

The hybrids of Gallus varius with G. hankiva have long been known 
imder the name G. temminki. Breeding done in 1912 at the Berlin Zoo- 
logical Gardens, and that done by M. Houwink at Meppel have proved 
contrary to the general opinion, that these hybrids also are fertile, although 
the proportion of fertile eggs is low. Contrary to what has been verified 
in “ sonneratic ” hybrids, in hybrids with varitis the characters of that 
species are dominant, and this dominance is shown also in re -crossings 
with hankiva. It is therefore possible that Gallus varius may also have 
participated in the production of tame races. 

All tame breeds of poultry can be divided into 3 groups : — i) ho- 
meosomatic breeds, in which the general form of the body and the cor- 
relation of its parts are such as are seen in various wild species ; they 
lay white eggs — 2) hetero somatic breeds, in which the form of the body 
and the correlation of its parts are very different from those of wild breeds ; 
these lay buff eggs (CochincHna, Brama, etc.) -- 3) breeds derived from 
crossing the first two goups. 

The breeds of the first group may be considered to be descended from 
one or more wild species of the genus Gallus ; those of the second group 
probably belong to a species differing from Gallus reared entirely 

in captivity by man. 

The writer made two series of experiments regarding tame pigeons. 
The first relates to the possibility of reproducing Columba livia by means 
of crossing the most dissimilar pigeons (A. Chigi, Ricerche sull’eredita 
nei piccioni domestici, Mem. R. Acc. Scienze, Bologna, 1914) ; the second 
relates to the possibility of obtaining fertile progeny by crossing a tame 
breed with a wild species other than C. livia, C. leuconota (A. Ghigi, Sulla 
fertility degli ibridi fra Columba leuconota e piccioni domestici, Rivista 
italiana di Ornitologia, 1919). 

The following are the conclusions arrived at by the writer with the 
experiments of the first group : — 

1) When several tame breeds of pigeon, differing in size and ana- 
tomic characters are crossed one with another, a form intermediate be- 
tween those of the parents is obtained which varies between given limits 
and does not correspond with C. livia because it is larger and the beak 
is shorter and thicker. 

2) If among the ancestors there were no pigeons having grey plumage 
with black bars, such as C. livia, and if there were not at least two pos- 
sessing factors capable of reconstituting the combination found in C. li- 
via, the plumage of that species would not appear in the descendants. 
It is therefore possible to get opposite results according to the groups 
of factorial combinations possible between the plumage of the parents. 
This result allows of the supposition that, even in pigeons, the larger 
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type is not related to livia, but to a large insular species domesticated 
in former ages. 

In tbe second series of experiments, in which the writer crossed a 
tame pigeon of the " gazzo di Modena " breed with a hen Columha leu- 
conota, he obtained a cock hybrid which fertilised the eggs of 3 tame hen 
pigeons of different breeds producing several young pigeons which, in 
turn, bred among themselves. He also got 2 hen hybrids, one of which 
laid many eggs all light coloured, while the other laid no eggs. 

These hybrids, and three others which did not grow up, were all alike. 
Their characters permit of the conclusion that many oriental breeds 
of tame pigeons are descendants of hybrids between C. livia and C. leu- 
■>nota. 

Having mated a hybrid gander, produced by a cygnoid gander (Cy- 
nopsis cygnoides) and a Toulouse goose, with two common geese, the 
Titer noticed that all the eggs were fertile and produced a group (Cy- 
nopsis X Anser) X Anser. This result showed that “ Russian fight- 
ig geese must be descendants of fertile crossing between cygnoids 
nd the ordinary Huropcan goose : Tula and Armsamkaya geese are of 
his kind- 

The possibility of obtaining hybrids between species of birds belong- 
tiff to different genera depends on individual conditions and not on the 
)reed. The protoplasm of the 2 species is chemically different and when 
he difference is great they do not react on one another; sometimes, 
or reasons unknown to us, the reaction takes place and a hybrid is then 
noduced. This latter, generally, does not mature its gametes, but 
)ccasionally, in circumstances again unknown to ns, maturation takes 
dace and then we have secured the possibility of a line representing a 
lew species. 


[3^0 - Horse-Breeding in Dalmatia and Bucovina. — pftfpi., in ZeUschriu fur 

" Gesiut^kun<U und Pierde^A^cht, Year XVIi, No. 5, PP. 53 -S^ 7 . Hanover, May 1922 
Dalmatia. - This country possesses 22000 horses which when 
well-fed are wellgrown, high-spirited and very strong, but on scanty ra- 
tions as in the mountainous districts, remain undersized. They are used 
as pack-horses, and frequently made to carry too hea\T loads In order 
to improve the breed, the Government has distributed well-bred mares 
to the different Communes, and gives prizes for the best foals. Very sa- 
tisfactory results have in this way been obtained. 

The horses of the islands of Arbe and Pago are extraordinarily small, 

but are well-shaped with good legs. ^ a 

On the plain of Sinj (Sinjsko polje, or Singer Feld) , horses do better , 
races are held every year and games on horse-back. 

In the monntainous parts of Dalmatia, the mide 
horse ; the local breed of mules is small, but well-shaped and resistant. 
A small-sized breed of donkeys is also in very , .i 

Bucovina — In order to impror,^ the horses in this cori y. 

AustrirOo^mment established in 1819, the Rada Stud-Station which 
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became a model of its kind. Before the War, Bucovina possessed 50 000 
horses, viz., 5 per km.^ and 8 per inhabitant ; of the population owned 
horses, and most of them possessed two animals. There were at that time : 
21 000 mares, of which 5 000 were either in foal, or suckling foals — 22 000 
geldings “ 900 stallions — 9000 colts and fillies. In 1819, the total 
number of head was 16 437, all light, strong, well-shaped animals, of dis- 
tinctly Oriental type. Subsequently, Oriental stallions were used foi 
the purpose of obtaining high-bred fast carriage and riding horses, while 
English sires were employed to increase the size of the breed. 

The best horses are found at Alt-Eratanz, Satulmare, Radautz, Te- 
rebestie, Hiszestie and Neu-Itzkani. In the country districts, the ani- 
mals are often mined by being insufficiently fed and worked too young. 

In Kimpoling, Seletin, Solka, Uscze-Putilla and Wisnitz as in Galicia, 
the Huzulen horse of Oriental type is bred. It is very thrifty and strong, 
and without an equal in the Carpathians. Although this horse is much 
in demand, there are not many special breeding depots. The Huzulen 
breed furnishes all the stallions ; these animals are supplied by the Ra- 
dautz Stud-Station to private individuals. The characters of the breed 
depend upon the hard conditions under which it is bred, and are lost after 
the first generation when the animals are taken down to the plain. 

In 1774, a Army Remount Station was founded at Kotzmann, but 
was transferred to Waskoutz 9 years later. 

As however a large number of brood-mares had been bought for breed- 
ing purposes at the same time that the Army remounts were purchased, 
the Waskoutz estate was too small to accommodate all the animals ; 
hence in 1788, part of the estate of Radautz was acquired, and in 1792, 
the remaining portion. This property occupies the whole valley of Suc- 
zava and extends 120 km. from east to west up to the feet of mountains 
I 600 m. high. In 1868 the management of the Depot and Breeding 
Station passed from the War MinistT3" to the Ministry of Agriculture. 
The object of Depot, of which the organisation is described by the author, 
is stallion breeding to supply the State and the private Service Stations. 
The animals kept are : half-blood English horses ; half-blood Arabs 
of the heavier type, pure Arabs aud Bippizas, 

F. D. 

1331 - Horse Breeding in Hungary. — Modschiedler in SUddcutsche Landwiri^chail’iche 
Tierzwht^ Year XVII, Xo, 3, pp. 25-33, figi. 6. Munich- Hanover, February 10, i9--- 

One section of the Hungarian Ministry of Agriculture is concerned 
with horse-breeding, and manages the 4 Government Stud-Stations (Ba- 
bolna, Kisber^ Mezoheg5^es and Godollo), which are very important insti- 
tutions, as 70 000 horses are annually exported from Hungary. Evei^' 
year, usually in June, the horses are sent as required to the Service Sta- 
tions. In order to provide service facilities, the country was divided, 
in 1915, into 4 sections with 15 stations each containing a larger or small- 
er number of stallions. The service period lasted from Februar}' 15 
June 15, after which the stallions were sent back to the Depots, Pu- 
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vate individuals could have their mares served by the Government stal- 
lions. Now-a-days, the Service fee is 2000 crowns plus a daily payment of 
100 crowns for stabling. Before the War, 3000 stallions were necessary 
to meet the requirements of the different establishments, to-day 1000 
stallions are sufficient owing to the reduction in the territory of Hungary 
due to the European War. 

A.II the breeds of horses now in Hungary have been improved and 
uurffied by the introduction of English and Arab blood. The chief 


breeds are : 

The Murakozer ~ still found in the counties of Zala and Somogy. Height 
160 to 172 cm. — ugly head — small eyes — short and thick neck — strong, 
thick mane — short, wide withers — wide flanks, muscular shoulders 
— wide croup — flat hoofs — powerful forelimbs. The coat is generally 
light chestnut, but it is sometimes of other colours, dark bay, or dappled 
^th white. 

The Pinkasoer — very widely kept in the counties- of Was, Moson and 
SopTon — Height 165 cm. — shape of head somewhat ugly — neck mus- 
cular — mane and hair of head tliick — withers short — shoulders straight — 
chest and croup wide — very tractable. The coat is lightordarkchestnut. 
This breed produces excellent horses for the plough and for draught pur- 
poses. It has been so much improved that no really pure-blood animals 
now exist. 

The so-called “peasant horse ’ which has not been improved — 
height 165 cm. — head large in proportion to the body — back of average 
length — neck long — croup too long and narrow — good, but not very 
wide, chest — fore-feet sound — hind feet weak. Coat colour as a whole 
red. This animal has not a prepossessing appearance, but its resistance 
to fatigue and its thriftiness make it veiy useful for field-work on large 

agricultural farms. _ , r. j 

The improved “ peasants' horse ” — height 165 cm. — the neaci, 
neck and chest are better formed ; the shape of the croup is shorter and 
broader, but the breed is still in course of being improved; the most notice- 
able effects in this direction are to be observ^ed in the south. 

The so-called Erdely or Siebenbiirg horse is the result of a cross be- 
tween the old Siebenburg breed and horses of Spanish blood. This anima 
’ is totally different from the peasants' horse: shape elegant - head sniall 
and pretty — shoulders strong and short — legs good and strong. ^e 
qualities combined with its health and vigour make this horse \ ery va ua e 


and it is in great demand. , .. 

The Mokany horse is characterised by its conformation and sniaU 
and muscular with a wiry mane and tail. This breed is charartensti 
of the mountainous districts of the coniitats of Maramaros and Lgoxsa, 


and is found nowhere else. 

The author mentions the fotloviH ‘’I hones winch are b g 
reared in different Stations in Hungary. — The ,, , c,. 

began to be bred in Hungar>- in 1506, the T®” m which the Mbolna^ 
tion became Ckivemment property. The stud which a 
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by successive purdbases now boasts of three stallions and 40 mares for liie 
breeding of half-bloods. 

The I^ippiza horse has been bred since 156S and is descended from 
the pure-bred horses reared by the Austrian Court. It is a good horse 
for riding and driving purposes and makes an excellent army mount. It 
is also most useful in mountainous countries. Its height is 166 to 167 cm, 
head finely shaped — neck strong and well-formed — mane thick — withers 
somewhat low — back long, broad and deep — croup rounded — chest 
wide — feet short, strong and muscular — coat white. These horses are 
slow in developing ; the foals are weaned at the 5* month and neeed nmch 
training in the riding-school. The breeding centre has now been transfer- 
red to Babolna. 

The so-called quiet '' horse is bred at Bdbolna and is used for plough- 
ing ; it is long-lived nd its coat is usually bay. Breeding country horses 
was started in 1859 at Kisber, with Percherons imported from France 
and replaced later by horses from the Ardeimes. 

The breeding of pure-blood and half-blood English horses was star- 
ted at Kisber in 1853 with pure-bred English stock and Arab mares from 
Babolna. The Station now possesses 5 pnre-bred English stallions and 13 
brood-mares. The foals are trained for racing from their second year, 
and subsequently sold by auction, the Government reserving to itself 
the prior right of purchasing any foals it requires. The buyer of these 
foals is pledged to use them for racing and never to sell them out of the 
country. All these foals are suckled by their dams for 6 months ; from 
the third week, they are given as a supplementary food, oats of the best 
quality. They are accustomed to take cows’ milk in order to avoid any 
digestive troubles due to an oat diet should the health of the dam not be 
good enough to suckle the foals the whole time. The pure-bred animals 
are characterised by a powerful frame and strong muscles. 

The Kisber Station for breeding half-bloods has been engaged in this 
work since 1870, and now possesses 6 stations and 168 brood-mares, most 
of them valuable animals, as the sires used for about 6 generations have 
all been pnre-bred. The hybrids are somewhat too light and delicate, 
but these defects are easily remedied by mating the marfes with Arab stal- 
lions. The Kisber horses make excellent racers and carriage horses, for 
they are both fast and strong. 

The Nonius horse which has been bred for some 35 at Mezo- 

hegyes, takes its name from its progenitor Nonius, an Anglo-Noimand 
stallion with much English blood in its veins. The progeny of ^onlUs 
and his son (whidi numbered 6000 in 1895) are the results of crossing 
these stallions with mares of all breeds. Although not handsomely 
formed these hybrids are very strong and vigorous, being the strongest 
high-spirited horses in Hungary. The small type of Nonius is robust , 
its height is 158 cm. The large type is strong, and lean, its coat is ba)^ 
and its height 192 cm. The Nonius breed is crossed with pure-bred 
horses to improve its conformation and eliminate certain defects. 
crossing must however not be too often repeated, for some of these defects 
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ate characteristic of the breed and it is easy to obtain too light animals 
Both types provide excellent horses for the plough, and for riding and 
draught purposes. 

The Gidran breed is descended from an Arab stallion of pure type 
belonging to the Bibolna Station. This animal was first mated with 
mares of every breed, but was afterwards only allowed to serve English 
mares. The progeny thus obtained was of 2 t>'pes : one was very similar 
to the Gidran, the Arab characters predominating over the English, 
whereas in the second, the Enghsh characters were the more developed. 
The first type is more suitable for a carriage-horse, and the second for riding. 

a rule these horses still show traces of their Arab ancestry. The pre- 
lent Gidran breed is characterised by its chestnut coat with golden lights, 
i white star in the forehead and fine action. E. F. 


1332 - The Importance of Breeding heavy Draught Horses in Westphalia. — 

EeKter, in Detttschc Landwirlschrrjtliche Tierzurhi, Year 27, Xo. ii, pp. 107-110, 5. 

Hanover, March i7, 1922. 

In Spite of the increasing use of machinery in agriculture and industry, 
horses are still very necessary, and the demand for them has not decreas- 
ed as was anticipated in some quarters, but has rather increased. Be- 
fore the War, the number of heavy horses required in Germany far ex- 
ceeded the supply, and many were imported from abroad. The War 
took a heavy toll of the horses in all the belligerent countries, and only 
time can make good the losses suffered, but there is at present no actual 
shortage and the time is not far distant when the home supply will be all 
sufficient. 

There is at present in Germany a great demand for heav>^ cart horses, 
owing to the intensive agricultural development of the country. It is 
necessary on the modem agricultural farm to have horses capable of 
drawing hea\^ loads for long distances, and sufficiently docile to be 
easily managed by an inexperienced stafi. This has led to the substitu- 
tion of heavy cart horses of the Belgiaii-Rheiiish type for the half-bloods 
hitherto employed. This new departure has become so noticeable of 
recent years in Westphalia that an observer is inclined to inquire into the 
causes that have brought about so radical a change in the \dews of the 
horse-breeder. In order to understand the change it is necessary to know 
>ome of the special characters of the hea\T cart horse. This type can 
stand much hard work and costs relatively little to rear ; its quiet disposi- 
tion fits it also for every kind of work. It has however certain drawbacks 
that counterbalance these good qualities ; it is a large eater, and slow 
worker ; it is also more short-lived and less fertile than the pure-bred horse 

and much less resistant to disease. 1 r .1, 

One of the causes of the suK^titution of the heavy draught for the pure- 
bied horse, a change carried out in a few years, is that t e type o o 
ough-bred produced by the breeders did not suit t e genera ‘ 

On the other hand it is true that hea\T draught horses have now been 
introduced even where a light quick type would be more suitable. 

[IJSI-IIS*] 
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In the author’s opinion, breeders ought to change the type of their 
products and replace the pure-bred light horse by the half-bred, a thrifty 
animal with strong skeleton, and really fitted for agricultural work. Breed- 
ing heavy draught-horses necessitates intensive cultivation and the rais 
ing of forage plants capable of developing the massive frame of the breed 
This horse will chiefly be reared where the fertility and character of the 
soil are most suited to the production of such forage crops. 

The results obtained in modem breeding stations have shown that 
great importance must be attributed to ancestral qualities. The author 
mentions some especially famous stallions and emphasizes the fact that 
if satisfactory results are to be expected, it is necessary to choose a sire of 
exceptional prepotency. The breeders’ task therefore consists in col1ectir<T 
the best representatives of the best lines and taking proper precautions 
to avoid obtaining draught horses of too light a build which have lost 
the characters of their type, as is the ca^ e with many of those now reared 
in Westphalia. K. V. 

1333 - Development of Cattle Breeding in (.he Palatinate : the Simmentha) Breed 
and the Place it Occupies in the Agriculture of the District. — Gtuxthkr in 

SiidiUiitsche Landwirt^chaftliche Tierzucht, Year 17, No. g, pp. 97-1 oo. Munich Hanover 
itay 5, 1922. 

Statistics are available covering about a hundred years for Simmen- 
thal cattle, breeding in the Palatinate. The importation of these animals 
from Switzerland was begun in 1780, and developed so quickly tha.t in 189S, 
there were already ii Simmenthal Breeding Societies. In the vSvriss moun- 
tains, these cattle are either turned out to grass or stall-fed. The general 
cattle rearing conditions in the Palatinate are excellent owing to the cli- 
mate, extensive plains, density of population and the development of 
agriculture. In the southern part of the district near Pirmasens and Zwei- 
briicker the Simmenthal and Gian breeds are chiefly kept ; toward? the 
northwest and centre, native races are preferred, but Simmenthal? are 
common in the north, where there are many breeding Societies. 

Good Simmenthal cows were frequently imported from the Grand 
Duchy of Baden, and from Switzerland but did not prove prolific. High 
prices had to be paid for imported cows which did not turn out ?atisfac- 
toril3% though cattle bred in the coun.try gave excellent results. Some of 
these cows fed chiefly on mangels weigh about 650 kg. and their average 
annual yield is about 3650 litres of milk containing 3.85 % of butter-fat. 

On the small farms of the Lower Palatinate (Vorderpfalz) where the 
economic conditions are against the use of horses for agricultural work, 
Simmenthal cows and only occasionally oxen are used in the fields in pre- 
ference to pure- bred or cross-bred native cattle. The author has obtained 
from two farms the data necessary for estimating the cost of keeping 
a Simmenthal animal. On the first farm, the feeding cost, taking into ac- 
count the price of forage and grazing expenses, was 2531 marks for the 
first year, 1657 marks for the second, and 1053 marks for the first 6 month? 
of the third year. The total general outlay amounted to 2041 marks. 
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three years old, the cow weighed 420 1^., and its calf when sent to the but- 
cher weighed 35 hg- and fetched 460 marks (1400 per quintal) as against 
5460 marks (1300 marks per quintal) paid for the cow. On subtracting 
the latter sum from the maintenance cost (7282 marks), it is seen that the 
transaction ended in a deficit of 1832 marks, so that it does not pay to 
use expensive feeds. Further, the average weighings of several animals 
belonging to a Breeding Society show that a cow 25 months old should 
weigh 613 kg. which is much in excess of the weight (420 1^.) of the 
animals reared on the above-mentioned faTm, although they had reached 
the age of 2 ^2 years. It may therefore be concluded that the feeding 
in the latter case was unsatisfactory and did not allow a normal growth. 

The maintenance expenses of a Simmentlial animal on another farm 
were i575 rnarks the first year and 2406 marks the second ; the general 
cx>st amounted to 1902 marks. The total outlay was 6153 marks, the 
live- weight of the cow was 560 kg. and the price which it fetched (at 1300 
marks per quintal) -was 7250 marks. Thus there was a prbfit of 1097 marks 
due principally to the quality and extent of the grazing grounds which 
shows that under certain conditions a considerable profit can be made out 
of Simmenthal cattle. 

The author considers that these cattle should be kept on farms where 
the ratio of pasture to arable land is i : 2 and where good returns are ob- 
tained from the crops. Under such conditions a fair profit can be obtain- 
ed but otherwise breeding Simmenthals may lead to a hea\y loss. 

E. F. 

1334 - The Advisability ot 0911! inning to Breed dual Purpose Cattle in Bavaria. — 

Stockklausner in Deutsche Landwitlschafiliche Tierzucht, Year XXVI, No. 7. pp, 66-68. 

Hanover, February 17, 1932. 

For the prosperity and development of any branch of stock-breeding 
it is necessary that the breeders should know and formulate clearly their 
objects ; these are determined by the physical and agricultural conditions 
of the country and the local requirements of the farmers. Bavarian cattle 
with the exception of the brown-grey mountain breed, are bred for meat, 
milk and work. Cattle-breeders have only recently considered the f quest- 
ion of rearing single purpose dairy cows, in order to improve the yield and 
increase the fat content of the milk. The advocates of this new departure 
wish to regard the cow essentially as a milk producer and leave completely 
out of account its possibilities as a working animal. It is true that on nian\ 
Bavarian farms the cows are not yoked and therefore the advantage 
of altering the present breeding methods is not very a]3parent. 

Bavaria is a country of small holdings and it may be estimated that 
^3 of the total number of milch cows are employed in field work, which 
much reduces the cost of cattle breeding and sets off the high cost of keep- 
ing the animals. Work has the effect of decreasing the milk yield, but 
the value of the labour largely compensates for the deficiency in the milk 
obtained. Oxen arc also used for agricultural w’ork and to a much greater 
extent than horses. They cost less to keep than horses, for they graze during 
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the intervals of work and do not suffer from the lads of nourishing food. 
When there is little work to be done, the ox can be kept on a much smaller 
amount of food than the horse and can finally be fattened and sold as a 
valuable butcher’s beast. The loss of time entailed by -the slow work of 
the ox is of no consequence on small and average farms where the 8 hours 
day has not been adopted, and the ovmers have large families. It is also 
necessary to consider the possibility of breeding at the present day and 
with the feeds now available, a race of dairy cows. This involves a diet 
containing much albumen and therefore very ex^nsive. Hitherto the ba> 
sal rations of the milch cow in Bavaria, except in the mountain and pre- 
Alpine regions, have been the products grown in the cultivated fields, and 
whereas near the mountains, the pastures, and meadows supply 75 % of 
the food required for cattle breeding, in the remainder of Bavaria only 17 % 
can be obtained from these sources. In summer, the cattle are fed clo- 
ver and lucerne, and in the winter they must be given mangels and straw, 
as there is not enough meadow hay available. These rations, for instance, 
8 kg. hay, 4 kg. straw and 15 kg. mangels, barely suffice for the production 
of 2 % kg. of milk and must be supplemented on dairy farms by a fairly 
large amount of food rich in albumen. This difl&culty can be avoided by 
keeping the cows at grass for at least six months, so that they can ac- 
cumulate a sufficient reserve to enable them to tide over the period during 
which their rations contain little albumen. Arrangements could also be 
made for the cows to calve in the early spring, in order to make the lacta- 
tion and grazing periods coincide. Another means of increasing the sup- 
ply of albumen would be to grow larger quantities of albuminous plants 
for cattle feed. Cereals are not suitable for this purpose as their albumen 
content is only 6 to 10 % ; horse-beans are rich in albumen {20 %) and 
should be cultivated wherever the nature of the soil permits. The small 
quantities of these beans which are grown everywhere can be turned 
to good account. 

It is not however possible, even by feeding beans, to increase the amount 
of albumen in the ration sufficiently to give any considerable increase ia 
the milk production. The quantity thus obtained will never exceed the 
average. It is not advisable to give cows lupins, for if these are fed to any 
extent, they have a deleterious effect upon the quality of the milk and 
butter and may also disagree with the animals. 

For all these reasons the author concludes that it is not possible on 
most Bavarian agricultural farms to alter the breeding methods and only 
aim at milk production. Although it is necessary to try by every 
able means to increase the milk yield, the working qualities of the cattle 
must not be left ont of account. It is only on certain industrial farmb\ 
where the cows are not used for agricultural work and the conditions are such 
as to insure a supply of food rich in albuminoids, that milk production 
can be the sole object of the breeder and every means employed to increase 
the milk yield. ^ 
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335 - Expenmente on Cattle Feeding, m the United States Experimental 

tions. — SwilH, W. H. (University of Illinois}, in The Breeder's Gazette Vol 
3 , pp. 71*72, 2 figs. Chicago, January 19 ,' 
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During the last two years United States breeders have suffered heavy 
Josses in cattle breeding, the total of these losses being ascertained from 
information collected at the Experimental Stations. From experiments 
made in 1919- 1920 by Experimental Stations in the States of Nebraska 
Wisconsin, Missouri, Indiana and Pennsylvania, which reared 26 lots of 
256 calves, a net loss of about 150 fr. per head may be inferred ; similar 
results were obtained last season : 28 lots containing 247 beasts belonging 
to the Experimental Stations of the States of Nebraska, Iowa. Indiana, 
>Iinriesota and Pennsylvania showed a loss of about 132 fr. per head. 

Breeders, remembering that during recent years rations containing a 
large percentage of maize silage, with or without a few grains of maize, 
had given better, or at any rate not worse results, applied to experts to 
know what quantity of maize should be added to the rations. To deter- 
mine this quantity exactly experiments were conducted at several Experi- 
mental Stations. At the end of 1920 at the Stations of Nebraska, In- 
diana and Minnesota, rations containing no maize were fed to one lot of 
steers and it was ascertained that in every case the rations without maize 
gave the heaviest losses, while those with much maize, or of maize onlj^ 
gave the smallest losses. These results taught the farmers not to rely 
(in the results of pre\nous years and thus adopt rations which might have 
been good in time of war, that is to say, when economic conditions were 
very different, but owing to present prices, were no longer profitable. 

F. G. King (of the Indiana Station) notes, in examining the data for 
a period of 5 years, that the highest profits were always obtained by feed- 
ing with maize only. It was not until 1919-20 that the use of silage foods 
showed greater profits while the use of rations composed partly of silage 
foods and partly of maize was never profitable. After ascertaining that 
the most profitable ration is that composed entirely of maize an attempt 
was made to determine how and when the nitrogen supplement should 
be given. At the Minnesota and Nebraska Stations, the supplement was 
given in the form of linseed meal cake, but at both it was noted that 
the loss was more or less increased. At the Indiana Station cotton meal 
cake was used vsdth better results and the loss decreased by about 12 fr. 
per head. The experimentors at the Pennsylvania Station state that 
a nitrogen supplement is to be recommended and they tried to find out 
whether linseed meal cake or cotton meal cake was preferable. Uinseed 
meal cake being laxative is more suitable for the steers, but it is better 
to use the cotton meal cake when the ration is largely composed of silage 
foods. The Stations have also made experiments with substitutes for 
cereals, introduced during the war, the use of which tends to be continued 
on account of the high cost of cereals. The}’^ have ascertained that the 
use of barley with molasses instead of maize has never given satisfactory 
results. E. F. 
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1336 - The Milch Cow in Italian Agriculture. — i. alp?, v., vacca da utte 
acll’agriooltiira italiana, in U Italia agricolay Yeai EIX, No. 9, pp. 281-284. 'Piacenza, 
September 15, 1922. — II. Moreschi, B., E’opera dl miglioramento delle tazze italiane 
dai primi tentativi alle piU recenti affermasioni, Ibid., pp. 285-290. III. Guari>asoni, 
M n controllo del latte alia stalla in rapporto alia selezione del bestiame lattifero, 
Ibid., pp. 291-300. — IV. Vez^ani, V., vacca Schwitz, pp. 301-313.^ 

V Parenti, E., L’importazione e I’awenire dei bovini olandesi da latte in Italia, 

■ pp 3x3-326! — VI. ZAGo, R., Ricordi zootecnid e impressioni di viaggio nei paesi 
d'origine del bestiame da latte, Ibid., pp. 327-334. — VII. Josa, G., Un esperimento 
di monticazione di bovini sdzzeri di razza bnma^ neirAppenaino mendionak, IM., 
pp. 325-338. 

I. - Prof. AlpE draws attention to the importance of the mildi 
cow in the improvement of Italian agriculture during the last 40 years 
and shows how correct Gaetano Cantoni’s formula is : meadow-live- 
stock-manure-com, which he completes by a 5th term: chemical fei- 

^'*The greater production of forage-grasses, which results from the more 
extended use of chemical fertilisers, gave rise to attempts to introduce breeds 
preeminent as store cattle, such as the Shorthorn, which several farmers 
of high repute have imported in the districts of Piacenza, Pavia, and Mo 
dena and the "Modenese”, introduced in the district of Vicenza, but 
little’remains of these attempts, whereas the milch cow has become the rule 
everywhere. The consumption and demand for milk and milk products 
is continually on the increase in Italy, and the introduction of cream sepa- 
rators (tried for the first time in Italy by Cantoni in 1879 on the taim 
of the Royal High School of Agriculture at Milan), by making it possible 
to manufacture dry cheeses has also increased the total output of cheese. 

Stock from which to breed and improve the milch cow is not lacking 
in Italy the Alpine valleys, the ValteUne, the districts of Brescia. Beigamo 
and Cremona can supply highly appreciated bulls of the brown Alpine 
breed ; Sardinia (i) can supply the South of Italy with them. 

As regards feeding, the farmers, thanks chiefly to the Agricultuia Sup- 
ply Associations, have excellent concentrated feeds at their disposal, n 
connection with labour, the Zootechnical School and the Cheese hactoiy 
at Reggio Emilia supply excellent stockmen, the travelling 
Professorships also enable courses of professional instruction to be held 

for the peasants. . , 

Co-operation, and especially Dairy Associations, have lent great ^ 
sistance in several districts towards developing the dairy industry, hot 
by raising the price of milk and by encouraging the farmers to improie tfi 
Simals in evefy way. Among the new fornis of Association may he me^ 
tioned the " Societa di caricatori d^alpe (Grazing Associations) 
"Casera" (Cheese Preserving Depot), established by the R 8®^ n 

Mutual Aid Establishment, where cheeses belonpng to the ‘ 

producers of " grana ” are stored and very carefully preserved, these l 


(i) See R. Dec. 1921, No. 1250. iRd.) 
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(lucers receiving a substantial advance on the price of their merchandise 
which they can thus sell without corners ” being made 

n. - Before the war 38 million hectolitres of milk per year were pro- 
duced in Italy. This quantity has now once more been nearly reached 
and ivill soon be exceeded. Of this quantity, cow’s milk constitutes * 1 . 
and the rest is ewe s and goats milk. The dairy industry deals with ®/ 
of the milk produced. In 1914 Italy exported a total of 80 million liras’ 
worth of butter and cheese, which ™ni might now be equivalent to about 
half a “ milliard ” liras. The continual demand and importation of dairy 
COWS, especially from Switzerland, is thus explained. 

Of the two Swiss breeds (pied and brown) the brown is the most nu- 
merous in Italy ; the cattle of the valleys of Tombardy, Piedmont and the 
Trentino are of this breed ; it is found in the eastern districts and down 
in the plains which can be irrigated, where it supplies the flourishing milk 
industry. This breed has been successfully introduced not only in all the 
northern provinces of Italy, but also in the south and in the islands, for 
instance, in Molise, Calabria, Sicily and Sardinia. 

The Simmenthal breed has spread to the Piedmontese valleys of Aosta 
and Oropa (Biella) and especially in Middle and Tower Prioul(i) ; in com- 
parison with the brown Swiss breed, it is more sensitive to climatic con- 
ditions. 

vSeveral attempts have been made to introduce other breeds : the Dan- 
ish in the Province of Treviso ; the Breton in those of Brescia and Aquila, 
and the Jersey and Guernsey in Latiuni (2), but with little success. 
In the cool valleys of the Abruzzi the Breton race has developed and gives 
milk exceptionally rich in fat : 5.5 %. 

An attempt has been made to introduce Dutch cows (of the Priesian 
breed) first in Piedmont and the Province of Piacenza, where the attempt 
did not succeed, but it was continued on a large scale in the district of Cre- 
mona. It has been observed that the Dutch breed cannot thrive where 
grass is not available all the year round, but as soon as this difficulty is 
overcome, it gives excellent results. 

Another breed which has been imported is the Savoyard or Tarentese, 
greatly resembling the Swiss breeds. It is found on the eastern slopes 
of the Alps between Prance and Italy ; the finest and most numerous spec- 
imens are found in the Province of Turin and in the mountainous part 
of the Susa and Pignerol districts, the periodical importation of selected 
breeding bulls from Savoy prevents the breed from degenerating. 

The cattle from the Reggio and Modena districts, the Pisa cow and 
perhaps the cattle of Modica (Sicily) are among the Italian breeds preferred 
for milk production. 

Those of the Reggio and Parma districts greatly resemble the Ber- 
nese, which are successfully used for their improvement. The Modena 
breed is actually of very mixed origin whence, in the neighbourhood of 


(1) See R. 1921, No«. 318 and 742. {Ed.) 

(2) See /?. igi6, No, 777. (iiflf.) 
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Modena, come those which are strictly milch breeds and possess several 
^racteristics peculiar to the Simmenthal cattie, ^th the exception „f 
Se coat, which remains whitish. The Modica breed cannot be termed a 
milch breed, though it includes individuals which are rather good nulk 

producerSene^^ speaking, the Italian cattle of Asiatic, ^doUan or llun- 
garian origin, give a low and sometimes altogether insufficient supp y of 
Sik it is better in breeding to keep the imported pure, leav- 

ing work and meat production to the local breeds At the same time 
crossing between the imported and the local 

Attempts have been made in Italy to cross the Sch^ta bffil with the 
Dutch cow (and vice-versa), and the Shorthorn bull with the Swiss brown 
cow In the first case the result is half-breeds with a coat almost uniformly 
black good for milk production, especially if the sire is Dutch, which also 
show’a tendency to fatten well. In the second case the improvenien 
is only in the nieat. No specimen of the Shorthorn dairy breed has yet 
been introduced into Italy. Moreschi states that exceUent results 
Luld be obtained by crossing the Shorthorn dairy breed mth the IHitdi 
There is a similarity between the “ record yielck of the Dutch breed 
and those of the Swiss brown '. the Royal Practical School of Agricultaie 
at Brescia has a cow, of which the writer gives a photograph, which, for 
a whole month, yielded on an average 42.5 litres of nulk per day. 

In Sicily the utility of crossing the local cattle v«tli the fchw^. bull 
has been pr Jved, but its practical adoption is rendered difficult by the lack 
of forage ; in Sicily, breeding improvement is primarily a question of 

fora^^ pri^dncuon^^,^^^.^^ of the bulls to be approved for sewice can 
only be based on external features where there is no check on imlk produ^ 
tiol - it is therefore not very reliable. The writer shows from the exan pie 
of several countries the valuable results obtained by the organisation of tbs 
check on the increase of general milk production ; he quotes British Coluni- 

Sri of Bood ; Odd a-* vrCdirr 

his opiiiioii, this check should be earned out m Italy. ^ 

sociation of Cremona has taken the initiative m this direction. ^ 

IV - The number of Schwitz cattle in Italy far exceeds that of ut 
tie of the same breed in Switzerland, including hghter-coloured 
of the Orisons and the Canton of Tessin (about 40 /o)- . [9”. 

cen,sus, there were 545 58« head of brovm cattle in Switzerland , th 
suses of 1916 and 1918 do not distinguish "Vhf Italhn 

that the number has not greatly changed. According 
sus of April 7, 1918, there were i 215 695 cattle in lyonibar ^ . 

which 2/3^ and perhaps still more, belonged to the Alpine ty^e m 
improved by the Schwitz breed, or the Schwitz ^eedf. 

In Italy, a good Swiss brown cow when fed 
methods gives on an average 3 000 litres of milk ^ 

4 % of fat ; 4000 litres is often reached, and exceptionally good 

exceed 5000 litres. 
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Prof. Vez/ANI shows the advantage of establishing in Italy distribut- 
ing centres for this breed for the improvement of stock, such centres have 
already begun to be formed, especially in the Provinces of Cremona, 
Milan, and Brescia, and Bergamo and Sondrio, 

The brown breed is eminently cosmopolitan. 

The >Swiss cow living in the valley of the Po is apt to change the colour 
of its coat, either towards white or light yellow. The writer thinks no great 
importance should be attributed to this variation in colour. Some Ital- 
ian breeders indeed ttok that the Modenese and Piedmontese breeds, 
so appteciated for their three-fold qualities, spring from distant brown Al- 
pine forbears, which change their dark coat for the present light yellow 
colour, grey or white. 

By selecting breeding stock in the ordinary way, a point has been ar- 
rived at in the Cremona district at which, it appears, productivity tends to 
remain fairly constant. To intensify it there are two methods ; i) by means 
of milk records and the selection of bulls cn the basis of the production of 
calving cows and their descendants ; 2) by importing a better milk-produc- 
ing breed, e. g. the Dutch. Thanks to the initiative of the Chair of Agri- 
culture at Cremona, these two methods have been followed. The writer, 
without denying the possible advantage of adopting other breeds in cer- 
tain well- watered districts, thinks that cattle-breeding in Italy should be 
based, on the whole, on the Schwitz breed, after selection and improvement. 

The Expert, Francis Zanelli, of Cremona, observing that breeding 
should have been advantageous where there is no fear of a shortage of 
grass, for instance in the “ marcite of hombardy, recognised the advant- 
age, as early as 1872, of the importation of Dutch cows. The first impor- 
tation was made in 1875 for the Farm of the Cheesemaking and Breeding 
School in Reggio-Emilia, of which Prof. Antonio Zanellt was at that time 
Director, who alluded to the possibilit}’ of acclimatising, provided cool, well- 
ventilated stalls were erected, — the feeding requirements and adaptation 
to the Italian fodder — regularity of breeding functions ^ the long dura- 
tion of milk-secretion, which never ceases before the 40 days preceding 
caking — the high total yield ^ louge\ity — and the retention of the adapt- 
ability for milk-production by the descendants. 

The importation of Dutch cows into Piedmont began in 1882 ; it 
afterwards continued without interruption until 1914, and recommenced 
intensively in 192T. Dutch cows have been introduced into several dis- 
tricts of Italy, and even into Sicily, but especially in the Province of Pia- 
cenza, Some establishments have been breeding Dutch cattle for about 
40 years, and the fact that they form a large proportion of the clientele 
for recent or imminent future acquisitions leaves no doubt as to the pos- 
sibility of the adaptability of the Dutch cow in this Province. 

Dutch cattle (i) belong to three distinct breeds, which are classed 
by the “ Het Nederlandsche Rundvee Stamb'^ek ” Association as follows . 


(i) See R. May- June 1922, No. 606, 

[ij«] 



CATTLli 


155^ 


i) Pied black, from Frisia and North Holland 2) Pied red, from the Ys- 

sel, the Moselle and the Rhine; 3) white-headed variety from Groningen 

The numerous Breeders’ Syndicates are united in two large Societies 
each of which has a ped^ee book : The General Dutch Cattle Pedigree 
Book Society (" Het Nedeilandsche Rundvee-Stamboek ”) and the Fri- 
sian Cattle Pedigree Book Society. The former has its headquarters at the 
Hague, and its operations for the improvement of the three breeds above- 
mentioned , as well as for that of heavy draught -horses, extend over the 
whole of Holland. It numbers at present 9942 members with an entiy 
of 60,000 cattle. The second has its headquarters at Leeuwarden ; its 
operations only cover the Frisian Province and are not concerned with pied 
black pedigree cattle born and reared on the farms in its own district* 
founded in 1879, it has obtained the most important results in the im- 
provement of the local breed. 

The writer describes the organisation of the control of milk production 
and of prize shows and also the keeping of pedigree books, which he extols 
as models ; and points to their efficacy in the progressive improvement 
of production, both as regards quantity and quality of milk. 

In the breeding of Dutch cattle in Italy, there is no doubt on two points: 
i) the better adaptability of animals born in Italy; 2) the great success of 
the results of crossing the Dutch bull with local cows of the brown type, 
from the point of view of milk production, adaptability and vigour. The 
writer therefore in agreement with Prof. De-Cari.Os, Director of the Trav- 
elling School of Agriculture in the Province of Cremona, strongly advises 
the introduction of the Dutch bull, of good registered milch origin, into the 
stables of milch cows of the Swiss brown type, with the exception of those 
of the latter (a small number) where the brown type is bred especially with 
a view to the production of pure-bred selected breeding animals, 

VI. — Prof. Zago alludes to his journeys to Switzerland and Holland 
to purchase cattle ; he gives a survey of the organisation of breeding and 
fairs in Switzerland, and of the Dutch Societies for the Control of Milk 
Production and the keeping of the Pedigree Stock Book. 

X In connection with the Swiss brown cattle, he observes that, owing 
to the wide diffusion of late years of the improved cattle of the Schwitz 
canton in the other cantons, the type is now unique, having undergone 
fundamental changes and improvements, so that the primitive local sul- 
breeds have disappeared and the predominant type is that which has 
always been bred in Schwitz. 

The animals which have been awarded prizes in the Piize Shows can- 
not be exported as they are retained by the Swiss Breeding Syndicates. 

YII. — The Southern Apennines have a cool climate, good cnltivated 
forage plants and possibilities of pasturage; it is therefore advantage- 
ous to replace the present cattle (of the Podolian type, chiefly adapted 
to work) by the milch-cattle of the Swiss brown breed. It has already 
been proved in practice that substitute crossing gives good results ; but 
for cattle of the Swiss type to succeed, pasture is indispensable ; now, it is 
asserted by several that the Southern Apennines do not afford pasture 
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suitable for grazing owing to the continual periods of drought to which it is 
subject, even at great elevations. The Travelling School of Agriculture 
of the Province of Campobasso, of which Prof. Iosa is the Director, has 
for purposes of demonstration, made an exireriment in grazing in the dis- 
trict of Matese, at a height of between 1400 and 1550 metres keepin^^f 
Swiss brown pure-bred heifers there from Mav 22 to Oct. ii.’ without 
other food than the open pasture, the animals being kept at night in an 
open enclosure. 

The results were extremely satisfactory. The increase in live weight 
per head, for the 4 months’ grazing, varied from 84 to iii kg. with an aver- 
age of 94 The increases in the principal body dimensions were as fol- 
lows ; height of withers : maximum 13 cm., minimum 7 cm., 0 verage 10 cm. 
- length of body, respectively ; 20 cm., 6 cm., 12.5 cm. — perimeter of 
thorax: 33 cm., 15 cm., 23.4 cm. From the economic point of view 
also, mountain grazing is very advantageous. . F. D. 

1337 - Dairy Cow Breeding and Milk Production in Holland, especially as regards 

the Dutch Frisian Breed. — >j:odschiedler, in Deutsche LandwirtsckafHche Tierzuchl, 
Year XXIV, Nos. 9-10, pp. 87-91 and 99-101, figs. 9, Hanover, March 10, 1932. 

The indigenous breeds of cattle in Holland are dissimilar in conforma- 
tion and are employed for very different purposes. 

A. — The Groningen breed is native to the Pro\dnce of the same 
name, but is now being gradually replaced by the black and white pied Fri- 
sian race. Groningen cattle are preponderant only on the Tipper Rhine 
and west of Utrecht as far as Alfen ; they are numerically much inferior to 
both the other breeds. A white-headed and a pied variety of Groningen 
cattle may be distinguished. 

a) The white headed variety of Groningen cattle is stronger and 
heavier than the pied ; these animals fatten very well. They are entirely 
black except for the head, belly, lower portion of the chest, the teats and 
the switch of the tail which are white. The head is fine and wide, the 
horns are slender, the barrel is rounded and the back well-developed. Al- 
though this is eminently" a beef-breed, the udders of the cows are well 
shaped, so that milk yield is large. The live weight of the cows varies 
between 600 and 650 kg., their dressing yield is about 55 %. The milk 
yield is about 3700 kg. annually with a fat content of 3 %. These animals 
are chiefly bred in South Holland and in the neighbourhood of Groningen. 

h) The pied variety of Groningen cattle has irregular black and 
white patches on the body. The average annual milk yield is about 3750 
kg. ; the live- weight of the cows when adult is about 525 kg. ; two-year 
old bulls weigh as much as 625 kg. This variety’ is bred to the north of 
Groningen and south of the Ems canal. 

B. — The Pied Red Breed is reared for milk and beef. It is the 
pallest of the Dutch breeds {1.25 111.-1.30 m. in height at the withers), 
'i'hese animals are generally’- red with the exception of the lower part of The 
chest and the belly, the low’er portion of the legs and the front of the head, 
of which are white. The head is coarse, the hide thin and fine, and the 
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chest deep, the horns are of medium length, white for most of their length 
but yellow at the base and dark at the tip, the chest is deep, the legs are 
short, but well set. The live-weight is about 500 kg. and the cows yield 
annually about 3800 1^, of milk with 3 % of butter fat. 

C. — The Red Dutch-Frisian Breed is found in Frisia and in the 
North and South of Holland. It is a typical dairy-breed and widely 
kept, being characterised by its very high yield of rich milk. . 

These cattle have a long massive body, their live weight averages 
525 kg. Three varieties can be distinguished : 

a) The Frisian variety, of which the breeding centre is Frisia ; it 
is White or pied-black, the latter colouring being preferred. The animals 
have a head of medium length, black with a small white patch between the 
horns, the neck and saddle are black, the rest of the body is white. Not 
infrequently a bine border marks the line of separation between the white 
and black. The bulls have strong black horns with tufts of hair upon the 
line uniting them. The body is angular, the back wide and powerful and 
the tail long with large switch. The milch cows have the well-formed teats 
and udder regarded as a a sign of good milk production. Attention is 
now paid to the symmetry of these animals, although hitherto this character 
has been neglected. The Uve-weight of the cows varies between 500 and 
600 kg. and that of the two-year-old bulls is from 600 to 700 kg. The 
milk yield is 4500 to 4900 kg. per annum, the fat percentage being from 
3.05 to 3.20. 

b) The Northern Dutch Pied Breed differs very little from the pre- 
ceding ; the white patches are more extensive, the hide is finer, the head 
wider and shorter/the chest deeper, the frame lighter and the muscles 
are better developed. The animals of this breed weigh some 100-200 kg. 
more than the Black Frisian. Their annual milk production reaches 
4200 to 4600 kg., the fat content being 3 %. 

c) The Black Pied Breed of South Holland is a native of the islands 
of the coast of Central Holland and differs greatly from the breeds hitherto 
described. The animals are distinguished by their 'squat appearance, 
powerfid muscles, strong frame and the very clear demarcation of the white 
and black patches. The horns are yellowish with black points, the neck 
is somewhat short, the chest deep and wide, the legs short, but well set 
on. The annual milk yield is about 4500 kg. with 3.2% butter-fat. Some 
of the cows give daily as .much as 30 kg, of milk with 4.9 % of butter-fat. 

As a rule, the farms in Holland are small ; in some districts such as 
Frisia and North Holland, they are entirely engaged in breeding milch 
cows, in which case butter and cheese are made. In Utrecht and some parts 
of South Holland, where intensive pig-breeding is practised, whey is fed to 
the swine that are turned out to grass ; 60-70 pigs can be reared with 25 
dairy cows and 15 hectares of grass-land, Mixed farms consisting of 
®/4 pasture and % arable land are chiefly found in the Southern islands of 
Holland, though they are also met with in the North. In the latter region, 
cattle are raised intensively on grazing, beets, beans, oats and clover. ^0 
cheese, is, however, made on the farms neither are any pigs kept, for all the 
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oailk is at once taken to the great cheese factories in the neighl>ourina 
town. ^ 

The cattle breeding is very well-organised. The State gives prizes 
for buUs and supplies funds for the purchase of bulls and cows for breeding 
purposes ; it has also established agricultural schools with the status of 
secondary schools. There are Bull-keeping Stations, Cow-testing Societies 
and Breed Societies. An interesting iinioyation in scoring has been 
adopted at Shows and Competitions, consisting in giving 100 points to each 
cow according to the quality of its different organs ; no cow that has been 
accredited with less than 75 points may be entered on the pedigree Herd- 
book. 

It is evident that in a country like Holland, where the different breeds 
of cattle are reared and valued for their milk production, the dair\^ industry 
is of great importance. Except during 3014 months, the cows are milkd 
in the field and a good milker is highly esteemed. Holland manufactures 
several kinds of butter, which are exported chiefly to England and Germany, 
sour butter, sweet cream butter, whey butter ” and centrifugated butter. 
Cheese is made in Holland to the extent of 90 million kg. annually and is 
exported to Germany, Belgium, England and France, in different forms and 
qualities, under special local names. 

The Dutch cow-sheds are of the old t\q)e ; the cows face towards the 
main wall, the food has to pass between the animals on its way to the man- 
ger and the VRatex is distributed in buckets. The two principal drawbacks 
of such sheds is their low floor and the difficulty of drainage. Most of 
these defects have been corrected in a new t3'pe of Dutch shed. A third 
type is adopted in the cheese-factories in wbich the cows arc arranged in 
two rows with a common manger between them. 

The calves are given from three to four litres of freshly drawm milk 
daily for the first fortnight, after which the}" are also fed with other very 
nourishing foods. They are then put out to grass, but still receive three 
litres of milk and half a kilo of nutritive substances. On some farms, the 
calves are given milk alone for the first two months and afterwards whey 
\ritli finely-ground maize until the tenth month. H. F. 

1338 - Effect of Variations in tha daily Yield and in the Diet on the Composi- 
tion of Goat’s MiUL. — Taylor, W. and Husbaxo, A. D (Rovett Re?<;*arcli Insti- 
tute, Aberdeen), in The Journal of Agricultural Scii:nce,Vo\. XII, 2nd part, pp. 111-124, 
3 dtagr. Cambridge, April 1922. 

Experiments regarding the influence of the diet on the compositions 
of milk have often given somewhat divergent results. Thus VoiT (1869) 
found, by experimenting on a bitch, that an excess of one constituent 
in the ration tended to increase slightly the percentage of the same coii- 
! 5 tituent in the milk but the deviation from the normal composition was 
relatively small. IxGLE (1901) found that a diet rich in protein increased 
the production of milk and its fat content. Crowther (1917) found that 
a diet rich in protein caused a decrease in the (juantity of milk but increas- 
ed the fat content. Jordan and Jenter (1917) ascertained that the amount 
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of fat in the lation had no influence on the percentage of fat in cow’s milk. 
Morgan, Berger and FiNGERi,t^rG {1904) found in their experiments on 
goats that a diet poor in fat produced milk with a small percentage of fat 
The writers remark that in the modifications introduced into the rations 
its calorific value is not always taken into account, for which reason the 
effect of changes in the ration may have been attributed to modifications 
in the constituents of the ration. Moreover, modifications in the volume 
of milk produced, as well as in its fat content or in the effect which the for- 
mer has on the latter have in neither case been always taken into account. 
For these reasons the writers were induced to submit the question to fresh 
experiments. 

I. — Effect of variations in voi,ume on the percentage compo- 
sition OF THE Mn.K IN THE CASE OH A GOAT KEPT ON A DIET OF UNVARYTXG 
COMPOSITION. — I) The milk from 2 daily milkings was mixed, and the 
volume — percentage of protein — casein — albumen + globulin — 
non proteic nitrogen — fat — lactose — ash — were determined. As 
the goat was in an advanced stage of lactation, the volume of milk was 
continuously decreasing. The statement of Hammond and Hawk and 
other writers to the effect that there is an inverse ratio between the 
percentage of fat and the daily volume, was confirmed ; it was also ascer- 
tained that the percentage of protein varies inversely to the volume, at 
least as regularly as that of the fat, although the variation is less marked. 
The percentage of lactose remained almost constant, and only varied be- 
tween 4.19 and 4.30 %. The percentage of ash (0.94-1.08) showed a 
tendency to increase with the decrease in the volume of milk produced. The 
volume of milk in 24 hours and the percentages ascertained respectively 
on the 1st, 8th and 16th day of the experiment were;— 310 — 240 — 145 
cubic cm. — Protein:— 4.50 — 4.86 — 5.40 % — Casein:— 3,07 — 
3.41 — 3-79% — Albumen 4 - globulin 1.20 — 1.24 — 1.37% — 
Non-proteic nitrogen:— 0.23 — o.2i — 0.24 % — Fat:— 4.54 — 5.62 

- 5.94 % ~ Eactose :- 4.26 - 4.35 - 4.30 % ~ Ash:- 0.98 - O.97 

- 1.04 %. 

2) A goat was fed for 8 days with unlimited quantities of hay and 
oatmeal ; for 2 days she was given nothing to eat, and beginning with the 
nth day she was fed as before. The decrease and fresh increase in the 
production of milk were accompanied by the following changes in compo- 
sition : — at the end of the 1st period of feeding : — Milk 460 cubic cm. ; 
Protein 2.93 % ; Fat 3.95 % ; Eactose 4.07 % ; Ash 0.79 % — (he ml 
day of fasting, respectively 50 cubic cm. — 9.24 — 10.16 — 2.31 — 
1-37 % “ 2 nd day after renewed feeding:— 350 cubic cm. — 2.52 

- 4.81 — 4.23 — 0.91 %. The decrease in the volume of milk was 
therefore accompanied by an increase in the percentages of protein, fat, and 
ash, and a decrease in the percentage of lactose. 

3) and 4) The writers analysed the milk of a goat at the beginning 
and end of the lactation period respectively ; they found that the natural 
decrease in the volume of milk is accompanied by the same variations m 
composition as those caused by fasting. It is therefore possible to formu- 
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late the following general principle ; - with a diet of unvarying composi- 
tion, the percentages of all constituents of the milk except lactose tend to 
vary inversely to the volume of milk secreted ; the percentage of lactose 
which IS normally very constant, tends to vary directly with the volume' 
and such variation is especially marked at the beginning and end of the 
period of lactation. 

II. — Influence of diet on the volume and percentage 

COMPOSITION OP THE MILK. — 5) After establishing the above principle 
in the case of a diet of unvarying composition, the writers investigated 
the extent to which it would be modified with diets containing an ab- 
iiornially large cjuantity of one of the powerful constituents, protein, fat, 
carbo-hydrates. The results are summarized in the following Table.' In 
calculating the average percentages of protein in the milk, non-protein 
nitrogen was excluded. The ration rich in fat consisted of 525 gm. 
of hay -h 243 gm. of groundnuts + 102 gm, of oatmeal +. 266 gm. of crush- 
ed carob-beaiis + 7 ^ of sugar; the ration rich in proteins was compos- 
ed of:— 560 gm. of hay -j- 300 gm. of “plasmon’' -}- 535 gm. of oat- 
meal ; that rich in carbo-hydrates of : — 586 gm. of hay + 374 gm. of 
crushed carob-beans + 531 gm. of Indian meal + 98 gm. of oatmeal. 
The calorific value of the rations was respectively 4225 — 3702 ~ 463!: 
calories. 


Average daily volume and percentage composition of milk 
for each diet period. 


Nature of diet 


Rich in fat (14 days) 

Nonna 1 (9 days) 

Rich In proteins (16 da3rs) . . . 

Normal {5 days) 

Rich in carbo-hdyrates (13 days}. 


r) I 

y I 

ill? X 
> - " 1 



Casein 

Albumen 

4- globulin ■ 

Non-pixjteic 

nitrogen 

Fat 

1 

1 ; ^ 

3 




: cubic : 0 . 
cm, 

% % 

% % 

% : % 

: BQ*) ^ 4 -H 

3.20 1 0.94 

0.20 1 4,40 

4.23 0.96 

319 4.66 

3<39 1.27 

0.23 5.33 

3.90 r.io 

' 533^4 34 

3 23 : r.Ti 

0.39 3.23 

4 05 0.93 

380 4.42 

3.43 0-99 

0.26 4,40 

3.91 1.08 

439 : 442 

3-34 : 

0.16 3.52 

4.17 0,92 


In no case, was there a direct increase in the percentage of the consti- 
tuent of the milk corresponding to the constituent in excess in the diet. 
Proteins, fat and ash all tend, though in different degrees, to vary inverse- 
ly and lactose directly with the volume of milk secreted daily. Variations 
in the composition of the milk undoubtedly occur with the different diets, 
liut these variations were of such a kind and degree that they may be at- 
tributed to variations in the amount of secretion and consequently in the 
volume of milk produced daily. Several other feeding tests gave similar 
results. In one of them, the ration rich in protein (305 gm.) contained 
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only 3700 calories, against 4230 for that rich in fat (136 ^.) 4^30 

for thit rich in carbohydrates ; the volumes of milk obtained in 24 hours 
were respectively 54° - 400 - 440 - cubic cm. Proteins therefore 
have a narked stimulating effect upon the secretiOT of imlfo Noyro- 
teic nitrogen on the other hand, is directly proportional to the diet 

?n conclusion, it appears that the percentage coinj^sirion of nulk is 
determiLd by the intensity of secretion, diet has no rUrect rfeet. except 
t the case oLon-proteic nitrogen, which is not a Pif <if the ruam- 
r^ry gland' but it has an indirect influence through its effect on he 
riume of milk produced daily . A diet rich in proteins stimulates the 

secretion of milk (i). 

- Rearms vonns Pigs without Milk Rations. - SASnBaDrx, in Zeitschriit a, 

V Jxxix. NO. 8, pp. ira-r.r. Nendamm, May 1 , 

Milk has always been much used in rearing you^ pigs and More the 
War it paid well to employ milk for this purpose, to the other hand, the 
supply of milk has decreased of late years, whereas the amount required to 
mert the requirements of the population has increased so that breeders 

tterfariuTofoL'l with abundant milk production that will suffice for the 
whole litter of little pigs. He mentions some instances observed at the 
RSsdorf Expertoental Pig-Breeding Station, toe sowhad sufficient ni* 
to feed the 9 flings of her fourth litter for 3 weeks when they reached 
the average^ weight of 16.7 kg. In addition, although she Imd been served 
aaain on the 6th week, she acted as foster-mother to 5 other young pigs 
for 3 weeks. The same sow had suckled ii out of the 15 piglmgs o her 
first^ litter. These little animals weighed on an average 14.64 g. 

sows for 5 weeks before farrowing and throughout 

nutritious foods rich in protein (2), and accustoming th y g 

. Butlcr Fat Co»- 
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troin the beginning to take other foods in addition to the sow‘s milk. In. ■ 
this way the dam loses less weight, the litter fattens more rapidly, and the 
;ow can be served again after the 6th week without the young pigs suffering 
from the necessary change in the milk of their dam, as they are already 
able to consume large, quantities of solid food. 

• E. F. 

1340 ' Summer P^-Breeding in Germany. — Muller, in Deutsche LandwirtschafUiche 
I le/zucht, Year XXVI, Xo. 2, pp. t 5 ‘ 17 . Hanover, January 13, nj22. 

Rearing pigs in the summer and turning them out to grass is very 
profitable both from the economic and hygienic standpoints, for the ani- 
nials do not require artificial feeds which are scarce and costly, while from 
passing many hours in the open, they become more robust and disease- 
resistant. On the other hand, care must be exercised in the choice of a 
grazing-ground, which must be under young grass, for the pig unlike the 
05, cannot eat large quantities of indigestible food. The grazing question 
having been settled, it next remains to decide whether supplementary food 
should be given. Tliis depends upon the quality of the pasture and the 
stage of the animal's development. , The author gives in this connection 
the results of three experiments carried out at the Ruhlsdorf Experiment 
Station, 

During the summer of 1919, 17 pigs var^nng in age from 12 to i6 
months were turned out from the middle of May to the middle of Sep- 
tember into a field of cereal stubble, clover, and irrigated meadow-grass. 
In spite of the dry summer, the animals found plenty to eat and increased 
in live-weight 166 gm. per head and per day. 

In 1920, 8 adult and 7 young sows were kept at grass in an irrigated 
field. The experiment was to have lasted 4 months, but was reduced 
to II weeks, as the animals were about to farrow and therefore needed the 
addition of a ration rich in albuminous substances. The older sows behav- 
ed as usual, their average increase being TI.5 kg, per head; the younger 
sows only increased 5.95 kg. in weight, although the gain proportionate to 
that of the other sows and to their own initial weight w'ould have been 
7-5 kg. , 

In 1921, the animals were first grazed on meadow clover and subse- 
quently on an irrigated meadow-grass ; only adult sows were turned out, 
their average increase in live-weight was 13 kg. It should be noted that 
the weight of the sows diminished after the litter was weaned because the 
nutritive value of grass is relatively less than that of the albuminous sub- 
stances fed during the suckling period. 

The above-mentioned instances show that it is possible to keep adult 
swine at grass. The author has carried out experiments to determine 
whether young pigs can pick enough food in the fields, or require a supple- 
mentary ration. Sixty-six young sows were divided into 6 lots. The ist 
received meadow-clover and ^ kg. {per head and per day) crushed so\’'a , 
the 2nd was only given meadow clover ; the 3rd had irrigated meadow- 
grass and kg. soya ; the 4th only irrigated meadow-grass ; the 5th 
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a special grass mixture (i) and % soya — the 6th only the mixed 
pasture. 

The animals used in the experiment were 7 months old ; their average 
initial live-weight was 60 kg. The resrtlts obtained showed that the in- 
creased weight per head in the lots given soya in addition was roo gm • 
the pigs given no supplementary ration lost 13 gm. per head pet day. in 
order to obtain an increase of i kg. in live weight, 6 kg. of soya were re- 
quired in the case of the animals fed on meadow clover, and 4.4 kg. and 
4 kg. of soya respectively for those that were fed on irrigated meadow 
grass and the mixed pasture. Grazing therefore does not give satisfactory 
results with growing animals and sometimes causes a diminution in 
weight. g. F. 

1341 - Breeding Aulumn-Farrowed Pigs in the United States. — Casement, d. d.. 

iu The Breeder’s Gazette, Vol. I,XXXI, Xo. 10, pp. 323-324. Chicago, March fj, 

On a Kansas farm, 72 sows were mated with boars of different breeds 
in May and March 1921. 

Twenty-one Duroc-Jersey sows (the number was subsequently reduced 
to II by sale) were served by 2 Duroc-Jersey boars, and I2 Poland China 
sows by 2 Poland China boars. 

A third Tot of 8 Duroc-Jersey and of Poland China were served by one 
White Targe English Yorkshire boar, and one Duroc-Jersey sow was acci- 
dentally served by a Poland China boar. 

Fifteen sows (5 per lot) did not prove to be in pig. During June, July, 
and August, the sows were turned out to feed in a lucerne field and received 
a small maize ration. At the farrowing season, these animals were collect- 
ed into several lots and placed in a field provided with sheds and sties, so 
that each sow could choose the shelter it preferred. 

Between September i and October 3, 44 of the sows farrowed ; the 
litter sired by the White Yorkshire boar was composed entirely of white 
piglings. The Duroc Jersey sow's proved more prolific than the Poland 
China sows, and the sows of both breeds served by the white boar had 
larger litters than those mated with a boar of their own breed. 

Out of 401 young pigs, 38 were born dead, the 363 others had decreased 
in number, by October 31, to 195, viz., 4.15 piglings per sow. This high 
rate of mortality is difficult to explain, for all the young animals appeared 
strong and vigorous ; it is however most probable that the sows were over- 
fat and the temperature was too high at the time of farrowing to obtain 
satisfactory results. 

In many cases, the mothers proved bad nurses. The surrivois how- 
ever appeared more lively than usual and had excellent health. The 
piglings were inoculated with serum and vaccin after weaning, about De- 
cember 13 ; on the same day, 73 of the largest animals, which already turn- 


(i) This is obtainai by sowing pci hectare: 2 kg. Phleum praiense — 3<>kg. Ton ' 
Unsis — 2 kg. Poa t.ivialii — 10 kg, Lolium perenne — 8 kg. white clover — 4 kg veHon 
clover. 


[IS4I-1S41] 



PIGS 


1561 


ed the scale at 30 kg., were isolated and turned into an extensive grazing- 

ground. 

The author is of opinion that it is too soon to make a satisfactory com- 
parison between the follovnng weights reached by the pigs of the different 
breeds at the date of the publication of this article. 


No. of piirs j Weight in kg. ' Age in da\-5 


Duroc- Jersey 

Polnncl- China 

Crossed with Yorkshire 

Hybrids Durex:- Jersey X Poland -China 


88 

27.21 

III 

16 

23.68 

94 

79 ' 

28.03 

103 

2 

14.96 

73 


From these weights, no decision can be made as -to the respective 
merits of any one race. The white pigs appear the heaviest, because 
they are the largest and fattest, but on comparing their age with their 
weight, it is seen that this is not a fair inference to draw. The superior- 
ity or inferiority of the white animals could only have been determined 
100 days after the publication of this article viz., on April 15 (the probable 
date of their sale) , at which time each pig would have weighed about 91 kg. 
The superiority of the white pigs as regards fertility and disease resist- 
ance is however clearly shown by the following Table. 



Mortality 

at Ifirtli 


Piyii igs 

that survived 

105 days 

Breed 

; Total births Born 

dead 

Vr. ' 

rigs born 

Alive 

% 






: 


loytli day 


Duroc-Jersey . . , . 

228 

23 

10.6 

205 

88 

38.5 

Poland -China . • . . 

34 

II 

20.0 

43 

16 

29.6 

Crossed with York- 







shire ....... 

116 

4 

3-5 

112 

79 

67.0 

Totals . . . 

398 

38 



360 

183 

! 


The laws of hereditary transmission made it possible to predict that the 
mating of the thin spare Yorkshire boar with quieter and fatter sows would 
produce \igorous healthy offspring. Other experiments which are in pro- 
gress will undoubtedly afford further proof of this superiority. E. F. 

1342 “ Development and Feeding of pure bred Yorkshire Pigs from the Time of 
Weaning to the Beginning of Fattening : Observations at the Lodi Experi- 
mental Cheese-making Institute. — fascptti, o, in Annaii deirisnuao di Casei- 
ficio in Lodi, Vol. I, No. 4, pp. 134 140. Lodi, September 1922. 

The critical period in the feeding of pigs in establishments where it 
is based on whey, is that between the time of weaning and the beginning of 
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fattening. As a contribution to the knowledge of food rations which are 
suitable and of the increases in weights which occur during that period 
the writer publishes the following data r^ating to the piggery attached 
to the Lo^ Experimental Cheese-making Institute 

Averages from April 30 to Juxe 30 

Initial weight per head 

Daily ration per head : — 

Whey 

Indian meal 

Bran 

Average increase per head 


. Averages from July i to August 30, 

Initial %veight per head . 32.5a » 

Daily ration per head : — 

WheS’ 9.5U » 

Indian meal . - . 0.40 ^ 

Bran 0.40 » 

Average increase per heail 17.80 » 

F. D. 

r 343 - A Bavarian Breed ol Pigs in Process ol Extinction. — STocKKLAus^ER, in 


Sudiieutsche LandwirtscJuiftlicJie Tierzucht, Year XVII, No. 9, p. loi, Munich -Hanover 
May 5, 1922. 

The half red Bavarian “ Landrasse ” variety (local breed) was 
very common up to fifty years ago in Bavaria, in the north of the 
Palatinate ; it was and still is known by the local name of “ Trieksaii ”. 
The animal had long legs and a large frame ; it was excellent for extensive 
breeding, for it was accustomed to feed itself at pasture from spring to au- 
tumn. Its products were much in demand on the market. By the grad- 
ual substitution of intensive for extensive breeding this hardy race which 
developed slowly, had to give place to finer and more precocious races tnneh 
less resistant to disease. To prevent its extinction a few specimens are now 
being reared separately in certain establishments and their crossing with 
selected pigs has given excellent results. 

Experiments are being made on crossing with improved “ I/andrasse ” 
pigs. . E. F. 

1344 - Studies o( the present position of Breeding in Germany and in 
Australis. — I- Muller, Die deutsche Schwehiezucht in V’^ergangeuheit uiid r^ukunft, 
in Deutsche laniwiftschajtlichc Tiersucht, Year 26, No, 4, pp. 35-36. Hanover, Jan- 
uary 27, 1922. — II. Perkins, A, J,, The Pig Industry: A Neglected Sotirtv of 
National Wealth, in Department of Agriculture of South Australia, Bulletin No. i6i, 
Ki. 2-20, II tables. Adelaide, July 1922, 

I. — Pio BREEDING IN GERMANY : PAST .\ND FUTURE. — Before the 
war Germany owned 25 million pigs. The breeders fed their pigs in many 
ways ; most of them had founded large industrial breeding establishments 
where the pigs were fattened quickly and either fed on German province 
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(barley, potatoes skim-n,ilk) or efe mainly „n American n.aize and Rns- 
siar barley. When the war broke out and the frontiers were a 
against all imports, these establishments stopped work for the ' f 

/olongeihirnishedsufficient produce and non/oTJuS^ 

those who only u^d German produce were able to keep on their bdustrv 
for a short time, but they also had to give it up on account of the scarchy 
of food and mtio^g. However, m spite of the difficult conditions created 
by the war, bieedmg was still possible on farms where the pigs fed on awms 
in summer and were given large rations of turnips in winter .and only con- 
sumed small quantities of foods nch in albumen (fish-meal etc! ^tb 

other hand owing to the gradual industriaHsation of pig breeding this class 
of breeders was a small one and, consequently, the want of pork during 
the war and the reductron m its consumption became very marked and 
caused the number of pigs to fall to 5 millions. The number is now increas 
ing daily and the mcreasrng consumption of pork shows that the Germans 
cannot do without it even though the price is high. In fact, owing to the 
present cost of barley, 300 marks per quintal, a breeder cannot sell r quintal 
live weight of pork for which 5 qx. of barley are necessary, at less than 1700 
^wrks. Increase in the production of pigs is impossible’ with such prices 
and in places where the industrial pre-war methods were followed agricul- 
tural methods have now to be substituted. 'J'his means increasing the 
period of fattening from 9 months to i year though the number of pigs 
required be obtained, in the course of time. 


From spring to the end of autumn, and even in winter on fine days, 
the pigs live in the open and graze. As winter feed, tubers and roots are 
used. Turnips make one of the best: feeds ; next come potatoes, mangolds, 
swedes and carrots. The choice of these feeds is purelv experimental 
r'u the part of the breeder, who knows that potatoes are best for fattening 
And turnips for rearing. These foods, rich in carbo-hydrates but poor in 
albumen she uld be mixed with others (beans, peas, lupines). Such products 
a.s fish-meal, blood-meal, etc. can also be used but in small quantities. 

Sows suckling their young get turnips or j^otatoes and other very' nu- 
tritious feeds so that they may lose as little weight as possible. The young 
pigs remain with the sow for 8 or lo weeks. As from the 3Td week, 
they are fed with potatoes, fish-meal, cnished beans (without milk) ; they 
are then considered adult, go to graze in summer and aie fed on turnips 
in winter. When the animal has reached a certain weight and age it is 
pnt to fatten and fed mainly on potatoes of which as much as it will eat 
are given. Boars and breeding sows kept for the purpose should be fed 


]ust sufficiently to prevent their losing weight ; for this they should 
^ turned out to graze in summer and given young dry clover and turnips 
m winter. 


The commonest breeds of pigs in Germany are improved wliite pigs 
^nd improved “ Landschweine (pig^ of the country). 

Tire differences between the two races^ owing to very extensive impro- 
vement, is small and is often merely a matter of the length and arrangement 
the ears. For this reason the breeder should not let himself be influenced 
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too much by the question of breed in estimating the qualities of an animal 
nor when choosing an animal for breeding, consider only fine shape but 
also the number of teats, the fecundity of the sow and the rate of growth 
of the young pigs. Often the finest looking animals give a smaller quantity 
of lard, while the sows are not prolific and the boars do not breed well. 

II, — The breeding of pigs in South Austraeia and its import- 
ance AS A SOURCE OF NAT ION AE WEALTH. — In iQiq, Australia owned 
755 494 pigs, which was a decrease of 20 % as compared with igoo. In 
South Australia itself there were 60 000 pigs in 1919. while there were 
twice that number in 1890 and three times as many in 1884. This very 
considerable decrease indicates that pig breeding does not flourish in Aus- 
tralia at present. The bad health of pigs is a secondary and partial cause, 
but does not depend on the general climatic conditions of the country, 
which, on the contrary, are very favourable, nor on epidemic or sporadic 
diseases, w^hich are rare and may easily be avoided if the animals are 
allowed to live in the open with as much room as possible and in strictly 
hygienic conditions. The main reasons are the carelessness and want of 
experience of the local breeders who do not know how to organise a 
favourable market for the export of their j>roduce. 

Such a market can only be found abroad, for local consumption is very 
limited, not more than 70 000 pigs a year, and is often an insufficient out- 
let for the production. To this must be added frequent and considerable 
fluctuations in prices, which are very risky for an industry such as pig 
breeding which requires a certainty of profit over a fairly long perird. 
On the other hand there are at the present time special conditions which 
suggest pig breeding as the only resource for a large part of the national 
economy. Up to date cultivation in Australia has been on a 2 or 3 year 
rotation for a single crop, arranged somewffiat as follows : — 



2 year rotation j 

3 year rotation 

I St year 

Fallow 

L'aHow 

2nd 

Wheat 

i Wheat 

^Tci » 

i - ! 

1 

Grazing 


This method wms economically satisfactory so long as the land owned 
,by the breeders could be extended and purchased cheaply ; but con- 
ditions have changed, the area of estates goes on decreasing slowly but 
constantly and the cost of land steadily rises. A more intensive method 
of cultivation which will give 2 crops every 3 or 4 years is therefore 
ative. But the growing of wheat after wheat cannot be recommended; 
wheat must be grown alternately with another cereal, for example barle) 
and preferentially Cape barley, oats, etc., so as to get the following ro - 
tations a) fallow — wheat — barley or oats ; h) fallow — wheat — bar ej 
or oats — grazing. 
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In AustraUa, there are at present about 100000 acres of barley of 
which the produce is difficult to distribute owing to the fluctuating condi 
tions of the market. 

If the above mentioned rotation is adopted there would then be about 
1 000 000 acres under cultivation. The only way of utilizing the yield which 
otherwise could not be used, as the prices abroad, for example m England 
which imports largely, are insufficiently remunerative, would be to use it 
for feedtng pigs. ^ The writer describes some experiments made with the 
object of determining the conditions of rearing pigs on barley. These 
ex^riments gave the following results Twelve young pigs whose total 
weight was 620 lb. (about 51.67 lbs. each) were fed for 6 weeks so that 
they reached a weight of 1150 lb. (about 97 lb. each). During this period 
they were fed as follows : — 

Crushed baric v <^7,8 bu^. 

Scraps of meat i68 ’lb. 

Skim-milfc 024 lb. 

This feeding caused an increase in weight of 534 % lb. 

Without reckoning the barley, the net cost was £i 8s. for the scraps 
of meat — 15s- for the skim-milk — i8s for miscellaneous expenses — 
or a total of £3- I5. 5^- The value of the increased live w^eight, taking 
pork at a lb. (the current rate at the time in the neighbourhood) was 
£17. i6s, 4^. ; subtracting from that sum the previous total £3.15. ^d., there 
remains £14. 14s. iid. for 37 .8 bus. of barley, that is to say that each bushel 
of crushed barley brought in ys. lod when at that time the price of barley 
in the market was alx)Ut 2s. the bushel. These conditions, in wliich breeding 
would be very profitable, are exceptionally favourable. At any rate, so 
long as the pork could be disposed of at a minimuiii price of per lb., 
breeding would always .show a profit and the barley would thus be used to 
great advantage as a feed for pigs. 

As has previously been stated, the local market could not absorb all the 
pigs which could be fed on barley ])roduced on i 000 000 acres; other 
markets must therefore be sought. 

Great Britain is one of the countries where the importation of pigs 
is very important. In 1919, it imported 12 432 945 cwt. of pork worth 
£109430 304 or iS.SGd. per lb. and this item stood first among agricul- 
tural products, exceeding even wood in value. The price of i8.86i. per lb. is 
certainly remunerative for those who supply Great Britain; among the 
latter the United States comes first with 9 480 852, cwt., Canada next with 
2 169 010 cwt., these quantities being worth £83 577 632 and £19 534 159 
respectively. These figures show that 94 % of the produce of pig breeding 
consumed in Great Britain comes from regions where the agricultural con- 
fdtions are, after all, very similar to those in Australia ; and while in North 
America pigs are fattened on maize, in Australia they w'ould be fattened on 
barley wffiich gives a much better quality of lard. But in the United States 
there are 709 pigs per 1000 inhabitants ; in Canada 470 ; in the Common- 
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wealth of Australia 141 ; and in South Australia only 129. There is, in 
short, the possibility of disposing of the surplus productran of pigs of Aus- 
tralia in England and France, but this can only occur if the preparation 
and transport of the products has been previously assured. Despatch 
as frozen meat suggests itself as simplest but frozen pork only represents 
13 % of the British import, which consists mainly of lard and hams. On the 
other hand the despatch of these two products is a difficult matter for the 
present, for Australian hams and lard are very different and often inferior 
in kind and quality to those to which European consumers are accustomed 
Hence they could not compete successfully with the products of the United 
States, a country which has held for many years the Eure pean pig market 
and thoroughly understands the tastes and preferences of the ccnsumeip. 
The difficulties are partly due to the breeder, who does not breed the most 
suitable races, and partly to the butcher who fe often careless in preparing 
the meat. However, if there were a demand at stable and remunerative 
prices the breeders of Australian pigs would certainly be impelled on their 
own account to improve production. According to the writer, experts 
familiar with the most up to date methods of breeding and specimens of the 
best breeds should be brought over from America, so as to enable large 
establishments to be started in which expenditure and loss would be re- 
duced to a minimum. Private persons might with advantage interest 
themselves in such enterprises and Government assistance should be 
forthcoming. 

1345 - New Methods of Pig-Breeding in Germany as the most effective Means of 
Increasing Meat and Fat Production. - probst, inZeitschfiU iur 
Year XXIX. Xo?.’ 3 - 4 , pp. 33-37 and 49-57i 3 , Xcudamm, February i.'i itarch i. 


Pig-breeding could be made far more profitable than it is at present, 
if the results of the most recent scientific experiments on the subject w'ere 
applied to the industry. This remark holds good for Gennany more than 
for any other country, since owing to the large number of swine reared 
and fattened there, a very large increase in meat and fat production could 
be obtained by avoiding common errors and getting rid of the negative 
factors neglected by practical breeders. 

Very frequently, unprolific sows which are bad nurses are employed, 
fattening is carried out in an unsystematic fashion, and the anirnals 
under unhygienic conditions, and are thus exposed to numerous diseases. 
Some of the piggeries are so badly built and kept as to exercise a dele- 
terious effect on fattening and breeding. The boars are purchased m 
haphazard manner, only the shape and size of the animals being taKen 
into account without any guarantee as to their genetic qualities, 
breeders usually do not keep a pig-book, or if kept, it is so 
as to be of little use. In order to correct these defects, , 

advises that more scientific methods be adopted in the large ‘ . 

ments. It would, for instance, be necessary to collect, at these b ^ 

stations, boars characterised by special qualities, and to cease hr o 
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ffom well-shaped, but unprolific sows. In the author’s opinion three or 
four such stations, each possessing 20 brood-sows would be sufficient to 
distribute throughout Bavaria, directly or indirectly, a large number of 
aniiuals for breeding purposes and considerably to improve the local 
production within the next ten years. 

In systematic breeding no sow ought to be used that has any defect 
whether from the point of view of fertility or disposition, or which has 
proved a bad nurse. The boars chosen should be well-shaped, but must 
belong to a line known for its excellent and constant characters, thus giving 
the surest guarantee of their capability as sires. In order to start a breed- 
ing Station the young boars and sows must be the offspring of good sows, 
in which case some of the number will certainly make valuable breeding 
animals and probably produce progeny endowed with their own characters. 
By further selection it will l)e always possible to continue improving the 
quality of the breeding-stock. 

In order to effect these reforms, a pig-book is absolutely necessary 
in large Stations, although to keep it properly requires much time and at- 
tention. 

The author recommends a pig-book divided into 6 parts such as he 
suggested to the Bavarian Minister of Agriculture and describes its construc- 
tion and method of use. 

i) Register of the herds (in German Herdhuchformblatt), This is 
most important for the breeder, and shows at a glance the value and char- 
acters of the animal. Two pages are reserv^ed for each individual. The 
number, name, date of birth, etc. are first entered, a space being reser\'ed 
for the reasons of the animal’s possible removal from the station. In another 
division is given the animal’s pedigree to the 4th generation. On a se- , 
parate part of the page are registered the following particulars ; date of 
birth — number and weight of the newly born pigs — number, weight, 
growth, characteristic shapes of the young pigs reared — if the animal is 
a sow. If it is a boar, the number of sows it has served and the size of the 
litters are noted. In the case of each parent, the name, number, qualities 
and defects are registered. This modification in the usual tables is very 
useful, for the good or bad qiialitites of the animal’s parents are at once 
seen ; further, it is the only way of determining and demonstrating the laws 
of heredity in svdne. 

In another column are set down the length and quality of the different 
parts of the animal, to each of which a special number corresponds that 
marks its value. In systematic breeding establishments, no animal with 
a score lower than "very good ” should be reared. The author regards 
as arbitrary the common practice of adding together the various points for 
the different parts of the body and considering their sum total as an index 
of the value of the pig. 

On another part of the form are entered the number and shape of the 
teats, the weight of the sow and its length at different ages. Ihe author 
recoininends that the adult animal should be w^eighed and measured at 
least once a year. 
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2) Pedigree {Ahnentafel). On this are entered the progenitors of 
each animal as far back as the 7th generation, with their good points anci 
defects. It is an extended form of the table given in the Pig-book. 

3) Album of 'photographs (LichtbildfortnblaUer). This contains the 
photos of the most valuable animals in the breeding-Station. 

4) Pigling book {Ferkelbuch). In this are entered the characters 
and peculiarities of all the pigs farrowed every year by each sow. 

5) Piggery-book [Stallbuch) a reproduction in pocket form of the 
first book. Compiled for the practical breeder. 

6) Book of Weights {Wagbuck). In this are noted the weight of 
each pig in the breeding-station. Adult animals should be weighed four 
times yearly, while growing pigs must be we^hed once a month. 

7) Breeding Societies Register (Aufnahmebitch). This book is de- 

signed for Societies consisting of several breeders and gives in a reduced 
form the Herdhuchformhlatt of each. E. F. 

1346 - The Expediency of Rearing Swine at Grass in South Germany. — 

iti Zeitschrift fiir Schweinezucht, Year XXIX, No, 7, pp. q7-Too. Neudanini, April 15 

1922. 

One of the problems that German pig-breeders are now studying is 
how to feed their animals in order to obtain a reasonable profit in spite 
of the high price of food. One of the best possible methods is to turn the 
animals out to grass, a course that has been very generally advised The 
author how^ever is doubtful as to its expediency and makes reference to 
the fact that the pig-breeding conditions in North Germany are different 
from those obtaining in South Germany. In the north, there is a 
limited number of large industrial breeding farms as well as many average 
sized farms, and 'the grassland is either (luite near or actually surrounds 
the homesteads. In such circumstances it is natural that the pigs should 
be allow'ed the run of the meadows ; the doors of the sties are opened in 
the morning and left open throughout the day, so that the animals can 
come and go at will. On the other hand, whereas the large farms posse.ss 
grass-land that is laid dowm and used periodically, there is no true pastur- 
age in the smaller holdings, for as soon as the young grass appears in the 
spring, it is at once eaten. 

The condition of affairs is totally different in South Germany (Wurtem- 
berg, Grand Duchy of Baden etc.), where small and medium, -sized farms 
predominate and pig-breeding presents many practical difficulties. Xlic 
piggeries and farm-building are not isolated in the middle of meadows, 
but form part of the village ; the fields possessed by each pig-breeder are 
scattered, and often lie far from the centre of habitation ; the faruier has 
therefore not sufficient grazing ground for his swine. Turning his herds 
into the stubble fields would entail especially in the case of small holdings, 
the expense of a swine-herd to drive the animals from one field to another 
and the pigs w'ould be obliged to walk long distances and this they could 
not stand as they belong to greatly improved breeds. For the above 
reasons, it is clear that grazing is not a suitable method for rearing pigs 
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n South Germany , at all events on small and average sized farms sitnated 
n villages. From the hygienic point of view, the animals do as well if 
[eft in the open yard all day as if they had the run of the fields. The 
juthor is of opinion that all idea of rapid fattening by means of very nour- 
ishing artificial foods should be abandoned and natural feeds used, although 
with these the pigs put on weight more slowly. 

In conclusion, he impresses upon pig-breeders the paramount iniport- 
ince of the three factors ; light, air and exercise. 

E. F. 

1347 - Lucerne aa Pasture for Pigs, in Germany. - Frohhch, in Zeiuchnit fur 

Schweinexuchty Year XXIX, No. 6, pp. 81-84, i fig., Neudamm, April i, 1922. 

The general importance of lucern as a feed has always been recognised 
in Germany and the question of its particular utility as pasture for pigs de- 
serves consideration. 

The writer, after finding that the experiments on the subject hitherto 
made in Germany were insufficient, undertook a series of researches to 
ascertain if it were really profitable to utilize lucern in this way or not. 

Twenty two young “ Eandrasse ” sows, slightly modified by crossings 
with a superior breed, of a total weight of 1880 kg. (average 85 kg. each) 
and a sow weighing 142 kg. were put out in a lucern field with four wooden 
sheds where they could graze for about 2-3 hours daily. As the lucern 
was already well grown the animals were allowed to graze for one morning 
only, the lucern was then cut ; three days later the sows w^ere again allowed 
to graze ; grazing had to be suspended on two other mornings after the se- 
cond and third mowdngs. The lucern was cut three times , it was found 
that the sows did not eat it so readily as before, perhaps because it had 
grown during very dry weather : the sows only ate the upper part and 
did not touch the lower ; for this reason other freshly cut lucerne had to 
be given to them. 

Eighteen animals remained on the pasture for 102 days, 5 from 63 
to 7b days ; there was an average increase of 122 gni. each per day. On the 
otlirr hand in the case of 5 sow^s the increase in weight was very much 
less than for the others ; the writer therefore recommends ascertaining 
whether the animals are profiting by the pasture by weighing them regularly 
and Miminating those which are not giving good results. In addition to 
the lucern eaten by the pigs the lucern field ^fielded 19.5 qx. of hay in the 
three mc;wings and the area of the pasture was such that it would certainly 
have yielded a total of 70 qx. of ha}^ equal to 175 or 200 qx. of green stuff ^ 
the daily ration of each sow was therefore 7.5'8-5 

In conclusion it may be stated that pasture has considerable food 
value ; really lucern is one of the best foods for animals on account of its 
considerable albumen content, and they eat it readih^ at any rate so long 
as it is not too old. Later on many of the sows littered and produced a 
considerable quantity of milk. 

E. F. 
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1348 ~ Bape as a valuable Pasture for Pigs» — Ktcb, b. j. (Illinois 

station), iu The Breeder*& Gazette, vol. No. 16, pp, 329* 35o, i Chicag 

III,, apr. 20, 1925. 

Rape is one of the best forage crops for pigs, and compares favourably 
with lucerne and young clover ; results of analysis show that it contain? 
20-25 % of protein and has a high content in ash and a low content in 
cellulose. The full-grown crop is succulent and very acceptable to ani- 
mals ; in favourable conditions one acre of rape provides sufficient pasture 
for 12 to 20 pigs from June i to October or November. By sownj, in 
April it is possible with care to feed six porkers ; the June growth, if there 
is a slight rainfall, will feed the pigs during the summer months or in the 
early autumn, when the pigs who are now much larger, can eat a consid^ 
erable quantity. Animals fed on a succulent nitrogenous crop such as rape 
in July, August and September fatten more quickly and the meat find? a 
ready market. 

Both statistical and experimental results agree in demonstrating that 
rape is economically one of the best of pastures. During the experi- 
mental period at Illinois, pigs who were fed on maize and pastured on 
lucerne required for each increase of no lb. in live weight a^ut 6 i/j lb. 
of maize more than the pigs who were fed on maize and pastured on rape. 
At the Purdue University pigs fed on rape put on 18 ounces of weight daily 
and those fed on clover only just over i lb and the quantity of supple- 
mentary^ feeding necessary in relation to increase in weight was less will] 
the rape. The pastures used on the farms, which in 1916 and 1917 gave 
the best selling and most profitable pork, were clover, lucerne and rape. 

Rape is not only useful as a pasture in summer and autumn but can 
also be sown with maize ; it makes better growth when the maize i? not 
too closely sowii. The crop cannou entirely replace the nitrogenous 
feed, which is needed by maize-fed pigs, . but can greatly reduce the 
requirement. 

The use of rape has the disadvantage that the leaves are so hea\7; 
that the dew is not evaporated before noon ; hence the young pigs get w 
and may contract illness through exposure to the sun's rays. Ho were: 
it is always possible not to put the young pigs to pasture in the momim 
and to give them instead a dose of nil. E. F. 

1349 ‘ Pig-Breeding in Tuscany : Its Difficulties and the Means o{ Promoting its 

Development (i) — Pfrgola, V., Dei fatton ostacolanii lo sviluppo deli'indvsfffi- 
del maiale in Toscana, Relazione presentata alVXJ Cim%resso degU AUevalori dt iifsntim* 
della regione toscana, tenuio in Grosseto il 21 e 22 Maggio 1922, ii pp. Florence, 1922 

In Tuscany it is possible and also economical to turn pigs out iuto ih 
fields and allow them to feed on the grass throughout the year, as th 
winters are mild, and there are no prolonged droughts to destroy vegetation. 
As a matter of fact however except in the wooded districts, the health}' 
method of rearing swine in the open is not practised and the pig-breeding 
industry does not develop as it should. The author has investigated the 
causes of this failure and summarises them as follows : i) prejudice on the 

(1) See : R, August 1921, No, 842 ; R. September 1921, No. 939. 
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part of the peasant who believes that pigs must either roam at will, or 
else he alwaj^ shut up in the sty ; 2) the prevalence of infectious diseases ; 
j lack of uniformity in produc^on ; 4) unsuitable feeding, especially in 
the case of young pigs ; 5) defective piggeries ; 6) want of cooperation among 

breeders. 

Rearing pigs on the lucerne field costs less than letting them feed in 
the woods, provided the earliest-maturing and heaviest breeds are kept 
and they are given supplementary rations of concentrates and minerals. 
Selected breeds thus fed are no more resistant to disease than ordinary 
pigs. 

The author agrees with Prof. Finzi, of the Scuola Superiore Veterinana 
at Turin, viz., that swine-fever is only fatal when attended by complications 
which can be avoided by giving the animals an aperient, keeping them on 
a liquid diet and well-protected from the cold. 

The stock now in Tuscany consists of a great variety of breeds : local 
Blacks, “ Cintas Middle Whites, Large Whites, and Large Blacks, 
together with innumerable ranges of admixture between them. A great 
step in advance w^ould be made if it were possible to replace all these 
varieties by a single homogeneous race. 

The " Cinta ” is a thrifty, strong, fairly early maturing large animal 
and a good walker. It is especially suitable for rearing in the v/oods. As 
farm animals, the author advocates the hybrids resulting from the indus- 
trial (first generation) cross between the Large Black sow and the Large 
ttdiite boar (i), for they inherit the valuable qualities of both breeds and 
are much prized on the markets. The author also emphasizes the neces- 
sity of making separate boxes for nursing sows and of adopting self- 
feeders and automatic drinking bionghs. F. 1 ). 

1350 - The Effect of Cod-Liver Oil on Leg Weakness ’* in newly-hatched Chick- 
ens. ^ hart, E. B., Halpi.v, J. G., and Stefkbock, H., in Tkc Journal of Biolo- 
gical Chemistrv, Vol, III, No. 2, pp. 379-386. Baltimore, June 1932. 

Fi%-seven Rhode Island Red chicks were divided into 3 lots of 19 
ach and shut up in small enclosures strewTi with w^ood-shavings. The 
rst lot received a daily ration of 97 parts wheat, 2 parts carbonate of lime 
nd I part sodium chloride plus skim milk ad Itb. The second lot were fed 
he same ration and given in addition 50 gm. cod-liver oil per kg. of feed ; 
he birds took the oil mixed with the food without any apparent repugnance. 
:he third lot which served as the control, received a very varied ration 
omposed for the most part of wheat, oats and bran. 

Of the 19 chicks forming. the first lot, one died before it was a fortnight 
)ld, 6 died within 6 weeks and 8 within 8 w'eeks ; 5 were killed for purposes 
)f analyses. The plumage was rnffled and the birds showed a tendency 
0 squat on the ground and other signs of leg-weakness. 

All the birds of the second lot survived ; they remained strong and 
ictive and were recognised as normal by expert breeders. At the end 0 

(i) This method has been adopted with success in Ireland and in England . See R. 
fuly 1923, No. 750; R August 19:2, No. 859. [Rd-] 
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4 weeks, 5 individuals were removed from lot i, and 5 from lot 2 in order 
to determine the phosphorus content of their blood. The results ob- 
tained are given in Table I. 


Table I. — Phosfhorus content per lOO cub, cm. of s entm in lots I and //. 


Lots I and II j 



II ~ 

i 

Nuniber 

Lot 1 1 

Agp in weeks 

Weight 

Phosphorus 

1 

Number 

Age in weeks [ 

! 

1 

10 

4 1 

I05gm. 

1,93 nigm. 

25 

4 

loogm. i 2.5onigii). 

II 

4 

95 

1.07 

26 

4 

145 5-15 

16 

4 

”5 

2.80 

27 

i 

90 2.73 

17 

4 

120 

1.40 

34 


120 3 - 8 ^ 

18 

4 

: 120 

1-73 

37 

1 ^ 

1 120 3.80 

Totals 

- 

556gm, 8.93 mgm. 

— 

! _ 

i &T5gm. ir.iSmgm, 


The uniformity of the results obtained in the case of the chicks of lot 
II prove the beneficial effects of the vitamin in cod-liver oil ; in the same 
manner, the figures of Table I show that, except in the case of No. 16, 
the phosphorus content of the blood was much higher in lot TI. The 
authors do not explicitly state that rachitis and leg-weakness are the same 
for they are still awaiting the results of further experiment, but they regard 
two facts as significant : a) cod-liver oil has a specific action on both 
rachitis and leg-weakness ; b) the phosphorus content (which decreases in 
rachitic subjects), also fell in chicks suffering from “ leg-weakness 

Six birds (weighing 200 gm.) were taken one after the other from the 
third lot and fed like those of the first. They grew normally foi 3-5 weeks 
following the change of diet, but afterwards lost flesh and the characteristic 
symptoms of leg-weakness made their appearance ; the plumage became 
ruffled, and the chicks crouched on the ground. After 4 weeks of the new 
diet, 3 birds (Nos. 39 — 40 — 41) were killed in order to determine the phos- 
phorus content of their blood ; Nos. 42 — 43 ” 44 being killed successively 
for the same purpose. The results are given in Table TI. 

Table II. — Successive Weiohts and Phosphorus Content of Serum in LdU- 



Weight at time | 

Weight 

Weight 

U'cight 

FlinSpllOTV;: 

Numl)er 

! 

2 weeks later 

4 weeks later 6 

HCeks later 

per mo eui’ 



' change of diet 


■ ■ - 



39 

300 gm. 

470 gm. 

390 gm. 

— 

2.41 mgn]. 

40 

230 

410 

400 

— 

1-59 

41 

250 

460 

450 

— 

2.41 

42 

243 

390 

485 

470 

3-75 

43 

220 

330 

440 

4.30 

3-70 

44 

220 

340 

445 

435 

2.80 




■ 

-- 

— ... 
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The phosphorus content clearly tends to fall, which is in complete 
agreement with the results obtained from the first lot. There are however 
variations which may be attributed to errors in the method of phosphorus 
aeterniination (that of Marriott and Haesslkr), or to the excessive short- 
j^ess of the period during which the chicks were kept in the ration with- 
out oil. 1 j ^ . 

The author concludes by stating that newly-hatched chicks can be 
reared on a ration consisting of wheat, skim milk and small amounts of 
salts, provided a considerable quantity of cod-liver oil be added during 
the time of most active growth. The efficac^^ of cod-liver oil is due to 
the \itamins it contains, the vitamins B and C being probably supplied 
hv the wheat and skim milk (i). 

E. E. 


1331 - The” Type ” in Poultry Breeding. — provexzale, f., in Aiievamenu, Yeariii, 
No. 8, pp. 204-307. Palermo, August 25, 1922, 

In poultry breeding, as in other kinds of breeding an exact valuation 
of the characters wliich difierentiate one race from another is necessary 
if crossings are to be effective and give products specially adapted for the 
object proposed. The writer groups the innumerable races of domestic 
fowls under 3 types. The first group (brachymorphous) is suited for table 
purposes and consequently its secondary sexual characters are slightly 
developed ; in shape it is substantial and it has a marked aptitude for fat- 
tening. The second group (dolichomorphous) is used for egg production ; 
its secondary sexual characters are highly developed : the hen is agile, ro- 
bust, energetic; wiry. The third group (mesomorphous) is used for both 
purposes ; its shapes are more harmonious and intermediate , 

'I'he writer states that the type is the only natural method of grouping 
the different races, the only method on which regular breeding and rational 
crossing methods can be based, 

E. E. 


(I) It might perhaps be well to refer here to the prindpa! foods in which the presence 
or absence of vitamins have so far been detennined. According to H.^^rdy (Vitamins and 
the Food Supply, in Journal of the Society of Chemical Imiusiry, Vol. 40, Xo. 5) PP- 70*82, 
London, ^larch, 13, 1921), vitamin A (soluble in fatty substances) is found in: animal 
fats — fish-liver' oils — green vegetables — yolk of egg — milk and butter oleomar- 
garine. The insuffidenej" of vitamin produces rachitis, a checking and sometimes stopi)age 
of growth, keratomalacia. Vitamins are absent from most vegetable oils, white bread, mar- 
garine, purified proteins and carbohydrates. 

The vitamin B (antiiieuritic) is found in seeds (especially in the embrj-o, pericarp and 
alcurone layer), in yeast, and y'olk of egg; it Is wanting in white bread, polished lioe, fats, egg 
albumin, and purified proteins and carbohydrates. Its absence causes a checking and some- 
times a stoppage of growth, beri-beri and the polyneuritis of birds and rats. 

Vitamin C (antiscorbutic, or water-soluble) is present in green vegetables (especially 
the Cruciferae) orange and lemon juice, tomatoes, germinating seeds and in carrots. It is 
absent from seeds, white bread, fats, yeast, and purified carbohydrates and proteins ; 
shortage or absence causes scurvy. (E«f.) 
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1352 - Intensive Chicken Rearing. — plimmer, r, h. a., rosepale, j. l„ Tofping, r 5 
CaiCHTOiT, A., I. The Vitamin Requirements, Preliminary Bsperiment. — n, 
Effect of Good *’ Protein, in Tke Jfiochemical Journal, Vol. XVI, No. i, pp. 
London, 1922 . 

I. — Poultry-breeders usually consider that chicks cannot live norm- 
ally uijder artificial conditions of housing and feeding, consequently 
they regard life in the open, access to grass and freedom of nioveiuent as 
indispensable to success in rearing the birds. Several investigators have 
however tried to keep a chicken in the laboratory ; had their experiment 
succeeded, it would have been of great importance from the practical stand- 
point. So far, however, the results obtained have been far from satisfac- 
tory and the greater number of the workers attribute their failure to 
lack of, or a wrong method of supplying vitamins. 

In order to decide the question, the authors undertook these experi- 
ments and succeeded in keeping several chicks in normal conditions of health, 
from July 13, 1920 to February 28, 1921, by feeding them exclusively on 
dry oat meal, a little milk and cod-liver oil containing the vitamin A, some’ 
antol^^ed yeast with the vitamin B, and lemon-juice with the vitamin C. 
The birds were found to show marked susceptibility to an insufhcient 
amount of vitamin B. The amount of this vitamin required by the organism 
appears to increase in proportion to the increase in fats and carbohydrates 
and may be represented by 0.5 gm. of yeast per 30 gm. of flour, and 
5 cm® of oil (for ii birds), while 5 cm® of vitamin A and 30 cm® of leni»m 
juice (vitamin C) daily is enough for ii chicks. It should be noted 
that these are not the minimum figures, for since the vitamin requirements 
of poultry are unknown, the total amount given had to be determined 
in an arbitrary manner. Later experiments may be able to fix the mini- 
mum quantity of each vitamin. Out of 24 chicks, 12 reached maturity, 
one died as the result of accident, another succumbed at the beginning of 
the experiment, while a third fell a \dctim to fowl cholera, 

' At the end of August 1920, many of the birds suffered from weak- 
ness of the legs, but were soon cured by increasing the dose of the ritamin 
B, whereas an increase in vd tarn in C was without any effect. 

II, — This second series of experiments was undertaken to confinii 
the results of the first, which appeared to prove that chicks could be reared 
in. the laboratory, provided a sufficient quantity of the three \itamiD> 
were added to their rations, and to test the effect of “ good ” proteins oa 
growth. Choice w’^as made of a mixture of la ct albumin and casei nogen, 
both substances containmg a large amount of lysin, with the required quan- 
tities of vitamins added. The protein brought about rapid growth; the 
cockerels began to crow when 40 days old, and the pullets laid their first 
egg at the age of 139 days. The cockerels weighed 1833 gm. and the 
pullets 1815 gm. The birds moulted quickly during October and their 
health was always good. It is an interesting fact that the beaks aud leg> 
of individuals thus fed were not pigmented. The yellow coloration of theije 
parts of the body is derived from yellow pigments in the food which were 
entirely lacking in the experimental ration. 
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353 ' VMU© of a StfOam. — Jolyet, a., in Revue des Eaux et Forets, 

^ Vol. I/X, No. 9, pp. 263-296. Paris, Sept, 1922. 

I'he autHor gives the results of important experiments carried out 
)V the University of Grenoble under the superintendence of Prof. Ue- 
j'er (i). They relate to Hydrologic considerations — Nature of the 
ianks and bottom — Surrounding flora - Qualities of the water — Nu- 
ritive resources — Causes of destruction. The author also gives an 
iccount of some researches made by himself. 

Hydroeogic considerations. — The stream to be studied should 
irst of all be divided, into “ sections ”, that is to say portions small enough 
;o be sufficiently homogeneous. For the study of the hydrologic regu- 
ation the following should be noted:— i) the width of the stream — 

2) its depth ; average depth ; existence of shoals, which may be useful 
IS spawning places, and holes (very deep places) where carjj may take 
refuge for wintering and where trout like to stay when they leave the por- 
[ion of the river containing salmonidae and venture down stream into 
the portion containing cyprinidse — 3) seasonal variations in depth — 

1) the volume and speed of the flow and their seasonal variations : — 
foods and low condition of the stream are specially injurious if they 
happen during the spawning season. 

Nature of the banes and bottom, — The following should be 
Mted : — slope of the banks, on which depends their suitability as spawn- 
ng places) — petrographic nature of the banks and the bottom — col- 
)ur of the bottom — whether it is streum with scattered rocks or not, etc. 

Surrounding feora — i) Riverside flora. — Vegetation on the 
banks forming a screen shelters the water against the heating action of 
sunshine; this may be advantageous, by maintaning a suitable temper- 
iture for salmonidae, but is notan advantage when c>’prinidEe are concerned 
aS their fry often require very warm water. It may also shelter the 
stream from wind and supply insects which, blown into the water by the 
wind, form a considerable part of the food of fish. It should therefore 
be noted whether the stream runs through a forest, a meadow, cultivated 
pT uncultivated land; whether the banks are bare, turfed or wooded, etc. 
j 2) Aquatic itora. — This flora can serve as food for the fish, directly in ^ 
i:he case of a herbivorous species, indirectly by the animals wFich it har- 
^urs, in the case of all species. Lastly it is often useful for the spawn, 
plants which branch most under water are the most useful, both because 
they harbour a greater number of animals such as worms, molluscs, Crus- 
tacea and larvae of insects and because they serve to support the spawn, 
prom this point of view, water-cress, the water Ranunculus (preferred 
fjy pike for the deposit of its ova), etc. are very useful. On the other 
hand, plants with thick sub-aqueous stiff, tin branched stalks (reeds, reed- 
fnace, etc.) are ” cumbersome ” from a piscicultural point of view. 

[ ;i} Travaux LdboTaioirc dc Pi^ciculiuYe de VFmvtrsiU de Grenoble, i<m and 

following years. Grenoble, Allier Fr^res, Edit. (Author's note). 

1 
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Qualities of the water. — I. Physical qualities; ^ 

i) Temperature — The mean annual temperature is of less interest than 
seasonal variations. It is specially important to note the periods during 
which the water reaches the temperatures required for the spawn of the 
principal kinds of fish:— lO^ (perch, rudd) ; 13® (Prussian carp, 1%), 
17® (bream, roach, tench) ; 2 op (carp). 

On the other hand, the mean temperattire during the 3 hottest month; 
(June, July, August) and the usual maxima during that period shoulc 
be noted. These high temperatures, as a matter of fact, influence th 
descent of the salraonidse down stream in the rivers, as they influence the 
mortality among lampreys and shad after spawning. Further, local 
variations must be taken into account:— the "holes”, where the wa- 
ter remains cool in summer, and bottom springs attract large trout and 
salmon going down to the sea. 

2) Limpiditv, — It is important to note whether the water is usually 
muddy or limpid, whether the periods of muddiness are frequent and 
whether they coincide with the spawning seasons. Even when not poi- 
sonous, matter in suspension is injurious to fish because it is dejxisited 
wherever the current slackens : these deposits cover the supports in 
the spawning places, hindering the fish from depositing their ova. They 
even cover the ova after spawning and hinder their hatching out. Fin- 
ally the fish may have their respiration impeded by an actual obstruc- 
tion of their gills ; saw-dust especially may thus cause death by siil- 
fo cation. 

3) Colour. — To judge the colour, the water is examined in a test 
tul)e holding about I litre, placed on a sheet of white paper and com 
pared with distilled water in a similar test tube. 

II. Chemical properties. — These can only be determined by a 
series of chemical analyses. Certain indications however enable a rapid, 
though rough, estimate to be made. 


Qualitv of italer in relation to its fauna and flora. 


Quality 

of the water (i) j 

Fauna 

1 

Flora 

Pure 

Ph\sa fontinalis . . . 


Waterciesp. 

Indifferent . . 

1 Pond snail 
; Oval pond snail . . . 
1 Plano rbt's inar tnafa 


Poiamo eton natans. 

Veronica anagallis. 

^ Veronica Beccalnn a. 

Unhealthy . . ■ 

1 Red Cyclas . . - . . 
1 Bi't/iifi/a fmpura . . . 


» Waterlily. 

1 Rushes. 

1 Dock. 

( Loosestrife. 


(i) This relates to the quality from the point oi view of potability by man, 
should be similar for fish. - 
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1) Smell and taste. — Water which gives oS a putrid smell and 
;ater which has a disagreable taste or which is even simply flat, may 
€ considered a priori as indifferent or bad. 

2) Fauna and flora. — The annexed Table is copied from the 
p. F. Chai^ON, Les eaux souterraines, Paris and I/iege, 1913, 

jbr. polytechnique. 

3) Aeration. — A sufficiently aerated water should give off bub- 
iles of gas as soon as it is placed on the fire in a thin metal vessel. 

4) HydroHmetric degree. — The nationality of the scale used 
aust be indicated:— i degree on the French scale is equivalent to 
, 56 of a degree on the German scale or 0.70 on the English scale. 

5) Percentage of organic matter. — This is of interest because this 
natter is liable to undergo putrid fermentation, setting free deleteri- 
,us gases. 

Food k^S^RVES. — The production of young fish will not increase 
he number beyond that which the supply of food will support. These 
■eserv^es are essentially of an animal nature and consist mainly of the 
ower animals. Among these aquatic invertebrate animals which prob- 
iblv serve as food for fish are : — all the Entomostraca (the lowest sub- 
class of the Crustaceae), which are sought after by young fish ~ Worms 
'Lumhriculus, Rhahdoceles, Tuhifex, Trickodrilus, Nais, etc.) — Am- 
phipoda Crustacea or fresh water shrimps belonging mainly to the ge- 
aus Gammarus — Insects:— larvae of Perlidse, Ephemeridae, Phyga- 
tneidae, Chironomidae, etc. ; '' water spiders " (Berris, Velia, etc.) — 
Molluscs. It appears from M. EIGER’S researches that to give one of 
the Salmonidae the quality of flesh called" Salmon flesh '' it is sufficient 
to feed it abundantly with shrimps. 

The larvae of Perlidse live more especially in the streams containing 
lalmonidse, 

M. Leger observes that in the list of Invertebrae found in the stream 
inder examination it is specially desirable to note those which are "do- 
ninant ”, that is to say the species which are particularly abundant 
luring the three hot months June, July and August, the fish feeding 
reason. Eand insects which fall into the water, or which are blown into 
t the wind, or which, flying along the surface of the water, may be 
snapped up, form a considerable part of the food of the fish. 

Causes of destruction. — Very numerous, especially for the ova : 
~ infectious diseases, poisonings, poaching, destructive animals. 

From an examination of all data relating to the piscicultural value 
a stream it is possible to deduce the " biogenetic capacity , that is 
to sav the number of fish of such and such a species that the stream can 
tiomially harbour so as to produce fully. This idea comes when it 
is a case of deciding:— i) a reasonable number of young fish to put 
out in a stream : 2) the quantity of fish that may be caught. 

To reduce the biogenetic capacity to figures, M. Uger suggests that 
a numerical value, in a scale running from 0 to 10, should e given o 
a stream. 

tl«3] 
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A stream which only contains 15 to 20 cubic cm. of nutritive matter 
per sq. m. of bottom or per cubic m. of water may be considered poor. 
Very rich water contains 10 times as much or more. 

Streams whose bottoms are constantly shifting, but have here and 
there a more stable pebbly bottom, where layers of diatoms, chlorophy, 
cese, mosses, etc. are formed and where consequenly a few scanty lar- 
vae'of insects (Ephemeridge or Perlidse) are found can be valued numer- 
ically by 2 or 3, often more. 

If the bottom of the stream is fixed and formed of rocks or large 
irremovable blocks of stone, the flora and fauna are richer and the bio- 
genetic capacity may be as high as 3 to 5. 

If the streams are less rapid, with tufts of aquatic plants here and 
there alternating with sand banks or have a rocky bottom harbouring 
a numerous fauna of larvse of insects and Crustacea, the biogenetic 
capacity rises to 5 or 7 and may reach g if there are also quiet parts 
sheltering shoals of small fish e. g. minnows or loaches. 

Lastly the richest streams are those which, winding about in fertile 
plains, have a regular, moderate current, slowed down here and there 
and whose bottoms are largely carpeted with the aquatic plants pre- 
viously referred to or with large pebbles covered ^th Fontinalis and 
algse in which swarm various aquatic fauna. Their numerical value, 
seldom less than 8, may reach the maximum if very favourable condi- 
tions of exogene tic alluvium, determined by crops or by the river-side 
vegetation, are added to the inherent nutritive richness of the stream, 
The biogenetic capacity remains approximately constant over 3 
width of from 2 to 2.5 m. along each bank of the stream, but beyond 
that it decreases rapidly. If the stream is over 5 ra. in average width 
it must be taken into account in calculating the biogenetic capacity 
The population formula (N), expresses the number of fish which th( 
stream should normally contain per kilometre of length; the yield for- 
mula (K), the quantity (in kg.) of fish which may ^ caught during a yeai 
per km. of length. These formulse are respectively: — 


N - 10 p (L -h 5 ) ; 




where L represents the average width of the stream and [3 the bio- 
genetic capacity numerically valued from 0 to 10. F. D, 

1354 - Advantages of Keeping Carp in Riceflelds for Fertilizing the Soil. - cm-vppELu. 
R., in n Giornale dt Risictdtura, Vol. XII, No. 9, P- U4. V^rcelU, September 30, 

On an area of 17 831 sq. tn., with a total expenditure of 16S1 hre tor 
feeding, introduction of the Galician “ mirror ” carp, Cyprinusmpiorit. 
specularh, superintendence and miscellaneous expenses. M. 

at Morimondo (Province of Milan), has succeeded in getting a profit 01^19.^3 

lire, after deducting expenses, corresponding to 450.45 lire pci na. i J- 


(i) Seei?. Apr. 1921, No. 422 (Ed.) 
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ro this profit should be added the advantages resulting from the decreased 
:ost of removing grass and manuring and from the increased yield of rice. 
\(oTeover,. the wheat which followed the rice gave a more abundant crop 
tn the place where intensive rearing of carp was practised. The plot gave 
23 P^-ddy 34 of straw per ha. as against 17 and 21 respectively 
in the control plot. Keeping carp has therefore clearly a favourable action 
the fertilization of the soil. * p 

1355 - Piscieultural Researeh in Germany. — ZeiischrUt far Fhchcrei und doen miis- 

u^issenschaften, Neue Folge, vol. V, No. 1-2, pp. 205, S fuU page pi. Berlin, i.>22. 

The number reviewed contains the following papers:— i) Tori^itz, 
Contribution to the question of the species of the common river eel, ana- 
tonio-biological research, with a bibliography of 40 publications, — 
p. SchiFMENZ, Research work on the feeding of aquatic animals and es- 
pecially of fish — 3) A. WjuuER, Research work on the feeding of lower 
aquatic animals ; the feeding of Gammarus pulex — 4) P. Brofebdt, 
winter feeding of the perch and the ruffe {Acerina cernua) — 5) E. Do- 
aERS, Research work on the feeding of fish in natural conditions. 

BROFElrDT concludes from his experiments that the j)erch and the 
ruffe feed also in winter, though less than in summer. The smallest 
perch (up to 10 cm. in length) feed on Entombstraca ; those a little 
larger (from 10 to 12 cm.) feed on land animals ; the largest probably 
only feed on fish. Asellus is the most important of tho land animals; 
the larvae of Chironomus and worms of the genus Ttibifex are also 
important; other land -dwelling animals are of negligible importance in 
the feeding of perch. 

The smallest ruffes (up to 6-8 cm.) feed on Entomostraca and 
larger kinds of land-dwelling animals, especially larr-ae of Chironomus 
and the isopod Crustacea AselUts. 

DobeRS made his experiments from July to October. The stom- 
ach contents of various species of fish are given in 8 large Tables and 
the whole is summed up in a 9th Table, from wliich the following facts 
mar" be deduced : — 

Out of the 4 species examined, young fish and Corixa were only 
found in the perch (Perea fluviatihs). 

Ephemera were only" found as from Seuteml^er, during September 
in the perch only ; during October in all 4 species ; they" were most im- 
portant for the perch ; least important for the roach [henciscus rutilus). 

Chironomus fonns the principal food of the perch and the ruffe 
[Acerina cernua), from July to October; they are of much less import- 
ance for y^earling tench (Tinea iinca) and for roach. 

Perfect insects (taken on the surface of the water) of some im- 
Iiortance for roach, in one case only, in July. 

Chydo rides (except the genus Eurycercus) of some importance 

n October, for tench only. 1 a • t 1 

Enrvcercus : — important in the feeding of perch ano ruffes in Jiilv- 
^ugust. 
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Daphnia, Ceriodaphnia important for perch in July-August. 

Bosmina : — very important for roach in September ; not uninj 
portant for roach and perch in July- August. 

Gammartis : — more frequently found, during October, in rufie 
than in the 3 other species examined. 

Alg(S\-- found only in roach, in October, in two ponds, but u 
them of fundamental importance. 

A comparison of the feeding of these species, commonly called aiic 
erroneously, herbivorous (“ grunweide ”) with that of carp proved tha- 
they are formidable competitors and that consequently their preseuc? 
is not desirable in ponds where carp are kept. The least serious com 
petitor is the tench; as a matter of fact tench and carp areoftenkepi 
together. 

A smaller number of examinations were made of “ sandra ” (pike- 
perch) {Lucioperca Sandra), gudgeon (Gobio fluviatilis), three spiued 
sticklebacks {Gasterosteus aculeatus), bream (Abramis hrama) and young 
fish, most of them probably roach. 

The following were found in the pike-perch, larvae of Chironotnus; 
in the gudgeon Chydorides, remains of Cladocerae and larvse ol 
Chironomus; in the ruffe, larvae of Chironomus, Copepodes and, ir 
smaller numbers, Ephemera (this fish is therefore a dangerous competitoi 
with the species bred which have greater value) ; in the bream and ir 
young fish, mainly Cladocerse and some Chydorides and Daphnia. 

F. D. 

1356 - Eels and their Place of Breeding (1)* — Schmidt, J., m Philosophical Im«5 
actions of the Royal Society of London, Series B, V0I, 211, pp. 179-208, pi. 17-1S 
I/indoa, April 1922. 

After reviewing previous experiments on the biology of the eel since 
1904, the writer describes the results obtained in 1920-1921, on board the 
schooner “ Dana On these results and on the whole of the previous 
experimental work, M. Schmidt bases his reasons for reconstructing the 
sexual life of the eel as follows : - 

During the autumn months, European eels (Anguilla vulgaris), winch 
have reached the stage of “ silvery eel. ” migrate to the Atlantic ocean and 
travel towards the south-west : the direction of their journey, the duration 
of which is still unknown, is towards a part of the western Atlantic 
situated to the north-east and north of the West Indies between 22“ 
and 30® N. latitude and 48° and 65® W longitude. The central portion 
of the region is about 26^ N and, consequently, about mid-way between 
the Leeward islands and the Bermudas. Here the eels breed ; spawning 
starts at the beginning of spring and lasts until the summer. At first 
the larvae, from 7 to 15 mm. in length, remain at a depth of from 200 to 
300 m. and grow rapidly ; they reach 25 mm. in the early summer months, 
they then move towards the surface of the ocean and, helped by the mow* 


(i) See R. 1919, No, 1213. 
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ent of the mass of water towards the west, they begin their journey 
the direction of the coast of Europe. During the first summer they are 
,und as far as 50» W ; the second summer, they grow to 50 or 55 mm. and 
it as far as the Central Atlantic , finally, in the third summer, they reach 
te limit of their growth (75 cm.) and gain the coastal waters of Europe. 

During the autumn and winter they undergo the metamorphosis 
ascribed by Grassi and CAbANDRnccio and pass from the leaf shaped 
age to the blind. stage. 

Schmidt often found larvae of the American eel {Anguilla rostrata) 
ixed ^th those of A . vtdgarh in the place of breeding ; the migration of 
le two species in opposite directions might be due to two causes:— 
the one ethnological, the larval stage of A . rostrata only lasting one year 
le period being consequently insufficient for crossing the Atlantic ; 6) the 
cond geographical, the centre of the breeding place of A. rostrata 
eing slightly more to the west and south than that of .4. vulgaris. E. F. 

FARM ENGINEERING. 

J57 - Development of Electro-Agriculture in the Province of Bologna. — t . z., in 

AgricoUurct Bolognese, Year XII, No. 4, p., 39, 8 figs. Bologna, April 15, 1922. 

The writer, taking as his standpoint the report of A. Tarchhtti 
a certain trials made at the Vercelli Competition and leaving out of account 
eavy oil machines, observes that the funicular tractors most used in elec- 
ic ploughing are the Howard fixed motor type, with horizontal cylinder 
lotor on the carriage itself or on a separate carriage, and the Fowler 
lobile motor type, which works along the edge of the field. After referring 
D the great advance made in this kind of mechanical ploughing through 
tie efforts of the Ape ” Society, the writer gives a practical demonstra- 
on to prove that such systems should be adopted as advantageous from 
n economic point of view. 

Indeed, by using steam or internal combustion motors for plougliing, 
he cost per ha. fluctuates between 400 and 500 lire, whereas with electric 
ower, at the contract prices of the Company, the maximum price is 
85 lire, made up as follows : 

Hire of the apparatus complete, including the services of a foreman. 


provided by the Company 3^0 hfc 

5 workmen provided bv the user . 75 

Transport of the apparatus comple+e ro 

Total - . . 3^5 


As to the work performed by these machines, the writer gives the fol- 
^wing figures, taken in actual practice : in 10 hours, with a single furrow 
>lough, in dry soil, and at a depth of 35 to 45 cm., 6 to 7 sections are 
>loughed ; with a double furrow, and at a depth of 20 to 30 cm., 8 to 10 
ections are ploughed. In a rice field, with a single furrow 20 to 25 cm. 
^eep, 9 to 10 sections (of 2080.44 m^) are ploughed. 
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Each complete machine-set includes a portable enclosed apparatus for 
transforming the electric current (15 000 to 220 volts) , a horizontal-cylinder 
carriage, an electric- motor carriage, a plough balance and two anchor 
carriages with metal cable systems which, when attached to the cylinders, 
dve the forward and backward movement to the plough. 

G. D. 


1358 - Palm Oil as Motor Fuel. — Dautrebande, J,, in de Chimie Indusiriellc^ 
Vol. XXXI, No. 369, pp. 268-269. Paris, >Sepletnber 1922. 

Palm oil is derived from the pulp of the fruit of the palm ; it is compos- 
ed of palniitin, olein, glycerine, with palmitic, stearic, oleic acid , it melts 
at 35®, burns at 200^ ; its calorific value is 9228 calories. The snpply 
of palms is immense all over the African continent ; and the natives util- 
ize only a tenth part. In 1912, 108 000 tons of oil were exported, includ- 
ing 78 000 tons from Nigeria. It gives an excellent fuel, leaving no re- 
sidue ; it is possible to reach a temperature of 1800*^ and there is no risk 
of exploding owing to its high flash point. Transport is easy on account 
of its butyrous consistency ; its acidity does not corrode metals ; its unit 
price is less than that of other fuels in its country of origin ; l kg. of palm 
oil is equivalent to 1.200 kg. of coal. The only drawback, compared 
with crude oil, already largely used, is the high flashing point, which makes 
it difircult to light. Motors of 120 HP, are already working successfully 
with palm oil and it may be predicted that its use will soon become 


1359 - Experiments in Meebanleal Fiax Carding. - PAssELfecuE, g., in jonrmi 
Agricultures pratique. Year 86, Nos. 31, 34 , 35 , PP- 117-178 ; i95-i97 - 

Paris, August 5, 26, September 2, 1922. 

Three types of machines for mechanical carding were entered at 
the last competition held at the Wallelot-sous-Beauiaiont industrial expe- 
riment Centre. The writer refers to the economic and industrial value 
of this system and describes in detail the three types of machines, which 
may briefly be classified ^ as : — 

Type for carding \vitb combs 
„ » 1, ,) rollers 

„ » B r belts 

with some modifications made by each maker. The programme of the 
competition prescribed the output, its quality, cost of carding, tune ta ^en, 
tire cost of the machine and its amortization, as compared with simiia 
standards on an equal quantity of raw material carded by ham . 
writer concludes that whatever the decision of the judges may be, 
will no doubt be very interesting, the fact remains very ^^courag ^ 
from the point of view of the development of maclime work m agricuii 
industries. 


[135T-I359] 



PARM BUILDINGS — RURAL ECONOMICS 


J360 - Farm Garages. — Ringelmann, M., in journal Agriculture pratique, Year 86. 

No. 30, PP- 94 ' 99 i 5 figs. Paris, Jxily 2% ic)2-’. 

The writer describes all the ciualities which should be found in garages 
intended for housing touring cars and small camions intended for agricul- 
tural He then gives detailed information cn the subject of the di- 
mensions suitable for country garages and h- ccnsiders the case of a build- 
ing constructed to hold a single vehicle, indicating the slight modifications 
^hich would be required in the original plan to adapt it to the require- 
ments of several vehicles. 

When building a garage in the country, the question of economy of 
space does not enter as is the case in towns, and the v/riter therefore recom- 
mends the following dimensions for a building to house a single vehicle : — 

Total length of the building : - length of the veliicle 2.40 m. 

Total width of the building width of the veluclc -f 2 m. 

The writer remarks that the width may be slightly decreased if sev- 
eral vehicles arranged side by side are to be housed. In fact, if the given 
dimensions were applied in the case of several vehicles, there would be 2 m. 
free space between each pair of vehicles, which might be reduced to 1.40 in. 
Thus, supposing a touring car is about 4.20 m. in length with a width of 

1.60 111., cr that a small camion occupies a space of 5 m. x 2 m., and apply- 
ing th^ dimensions of the formei case, a garage 6.60 m. in length by 

3.60 m. in width would be required. 

It is recommended that the window and the entrance dixn should be 
on the same side as the front and rear of the vehicle. 

The door should be at least 2.50 m. wide and about the same height, 
and if -possible a sliding panel or falling panel door should be used. It 
should be so arranged that the vehicle enters the garage on one side and 
goes out by the exit door opposite. There should also be sufficient free 
space round the garage for entry and exit movement ; this space should 
be 7 to 8 m. wide. 

Regarding the height and architecture of the building, the writer 
leaves it to the taste of the builder, provided he tries, as far as possible, 
to make the building harmonise wdth the surroundings, having due regard 
to the importance both of such harmoii}’ and of economy of material 
used. 


RURAL ECONOMICS. 

13(51 - Value of Animal Products in Relation to Crop Yield since 1919 in the United 
States. — H eather, Crops ami Markeii^, Vol. li, No. ii, pp. Washington, D. C.. 

Sept. 1922. 

Thider the normal price conditions of 1911-1913 the value of the ani- 
mal products of the farm, including animals raised, was 59.7 % of the value 
of crops. By 1916 this value liad decreased to 4^-^ % ^9^/ 

434 %. Thereafter the ratio of the value of animal products to crops 
increased to 56.9 in 1918. fell to 54-2 °'o in 1919. increased to 67.4 /o in 
1920, and to 76.0 % in 1921. As the value of animal products decreased 
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between I9ii-*igi3 and 1917 in relation to the value of crops, the value 
of crops in terms of animal products relatively increased from 167.4 7 in 
191T-1913 to 230.3 % in 1917. ° 

The reason for these opposite tendencies was to be found in the fact 
that prices of crops increased under war conditions, before the United Sta- 
tes b^ame a participant, in a greater degree than the prices of animal pro- 
ducts. After 1917, crops in relation to animal products lost in total 
value and in 1918 and 1919 were but little above their pre-war relative po- 
sition. In 1920 the steep decline in the prices of crops gave to crop value the 
abnormally low position of 148.3 % relative to the value of animal products 
because the prices of animal products were not so sensitive to the defla- 
tion movement as were the prices of crops. The prices of primary products, 
such as crops, are usually more sensitive to general influences than are the 


1919 

1920 

1921 



Valve of Animal Products as a Percentage of the V^alue 
of Crops, United States, 1919-1022. 


prices of secondary products, such as animal products, which depend on 
crops for their production. The relative position of crop values declined 
in 1921 to 131.6 % of the value of animal products, the lowest point in the 
record of the U. S, Department of Agriculture which extends back to 1897. 

The crop year beginning in 1919 included the peak of the price infla- 
tion movement which extended into the calendar year 1920. From 1914 
up to and including the crop year 1919, the value of animal products in 
relation to the value of crops fell, and yet even in 1919 the value of the ani- 
mal products of the farm was greater than the value of the crop production 
in 6 States. By 1921 crop prices had fallen so much further relatively 
than the prices of animal products that the list was expanded to ii States 
by the addition of prominent crop producing States. 

The change in Iowa's relative position from 1919 to 1921 is worthy 
of note. In 1919 its crop value was S811 200 000 and the value of its ani- 
mal products $745 000 000, but in 1921 the crop value had fallen to 
$282 600 000 while the value of animal products had fallen to $475 7 ^^ 
The relative values of crops and animal products in Iowa shifted from an 
excess crop value of $66 200 000 in 1919 to an excess value of animal pm 
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ducts of $ 193 ^ 1921- The value of animal products as a percent- 

age of the value of crops in Iowa increased from gi.8 % in 1919 to 129.2 <y 
in 19^^ ^68.3 % in 1 ^ 21 , whereas in the United States the movement 

was from 54 *^ % ^ ^ 9^9 1-^ ^ 7-4 % in 1920 and to 76.0 % in 1921. 

Computations similar to these have been made for 8 prominent crop 
producing States, the value of whose animal products on farms exceded the 
crop value in 1921. * q ^ g 

1362 -Plan^ Foods and human IV)odsin Germany. — lemmermaxn, o., Iti zeitschrift 
fur PfUinzenemAhrung und Dilngung, Vol. I, No. i, pp, 3-8. Leipzig, 1922. 

Before the war, Germany produced 90 % of the vegetable elements 
and 67 % of the animal products : fat. meat, milk etc., which she required. 
German agriculture sufficed therefore for the feeding of 56 million inha- 
bitants, and the remaining 12 ndUion were supplied through importation, 
which was then very easy. The loss of 73,000 sq. km., or 13.6 % of her 
territory, has deprived Germany of : 

IQ. 7 % of her potato crops 13.72 % of her rye crops 

17.20 % of her barley crops 12. Go % of her wheat crops 

On the other hand, the population has diminished by 7.5 millions, or 
10.8 %. Formerly there were 192 inhabitants per 100 ha. of arable land ; 
at present there are 202. Larger imirortation is therefore necessary, a very 
serious problem under present conditions. Production therefore must 
be increased, and this can be effected by the following means ; culture and 
intensified improvement of soils — proper increase of manuring — develop- 
ment of plantations — selection of appropriate species — selection of seed- 
lings — control of weeds — increase and improvement of forage — etc., but 
the most important questions are those connected with plant and animal 
diseases. 

During the 25 years cf peace from 1889-1890 to 1913, the yield per ha 
in Germany had increased as follows : 

Biea(| cereals, 58 %. 

Aiiimal feed cereals, 52 %. 

Potatoes, 56 %. 

Rye from ir.8 to 19 qy. per ha. 

Wheat from 15. i to 23 qx, per ha. 

Oats from 14,1 to 21.9 qx. per ha. 

Potatoes from 101.8 to 158,6 qx. per ha. 

The consumption of fertilisers rose from 16.2 million qx. in i88oto io6.g 
millions in 1913, an increase of 600 %. But the war has caused a great 
decrease. Nitrogen, from 635 000 tons consumed in 1913 which 185 000 
were artificial fertilisers, had fallen in 1919 to 305 000 tons, of wluch 115 000 
were artificial. Phosphoric acid, from 1060000 tons, of which 350 wo 
were fertilisers, in 1913, had fallen as low as 430 000 tons in 1919, of which 
230 000 tons were fertilisers. 
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Consequently, the yield per ha. has decreased as follows : 


Bread cereaift from 18.39 to 14.4 qx. per ha. or 46.3 % 

Forase cereals » 19.3 » 15,0 » » » » 24.22 % 

Potatoes. » 142-0 • 9^5-0 » •* » » 31 % 


During the last 25 years (1885/89, 1908/12), food production had 
increased as follows : 


Cereals from 36.3 million tons to 26 million tons, 46.3% 

Potatoes from 29.7 million tons to 44-2 million tons 48.9% 


At the same time, the increase in the population, which rose from 48 
to 64 millions {300 000 yearly) , was inferior by 33% to that of food pro- 
duction. 

In order to be completely independent of importation, Germany should 
increase her production by 50 %. According to Mayer, the maximum 
possible yield per ha. is as follows : 

40 qx,. of wheat and straw. 

320 (|X. of potatoes, including tops. 

300 qx. of beets*, including tops. 

Further, there are still 3.5 million ha. of uncultivated land whidi 
could easily be rendered arable by artificial fertilisers. A. de B, 


AGRICULTURAL INDUSTRIES. 

1363 - Types of Wine produced in the Trentino ~ Catoni, g. and Gusklotto, A.,in 
Giormle vinicolo ilaliano, Year 48, No. ri, pp. 102-103, Casa! e -Mon ferrato, March 12, 
1923. 

The common red table wines, as sold, are the result of mixing various 
wines. They differ in character even in the same district. Two principal 
types can be distinguished wine made from Pa vara ” and “ Marze- 
mino Padovano'’ or “Negrone’’ grapes, which is full-bodied but slightly 
acid and peculiar to the Val d ’Adige, in the Rovereto zone, and that uLich 
is made from “ Scliiavone ” or “ Fossaro ” grapes to which Toroldico 
or ‘'Negrara” grapes have been added, which give an agreeable bou- 
quet ; it is produced in the zone to the north of Trent. 

The white table wines are mainly made from the " Verna ccia ” and 
“ Eiauchetta ” varieties. They have relatively little body and are dcfici- 


(i) See R. March 1921, No. 302 *, July, 1921, No. 728 ; R. October 1921, X0.1012 , 
in which the above-men* ioned vines afi, described. For other information regarding the Iren 
tiuo wine-making industry, see ; — Gramatica, I.’indastria enologica e i vini della \ enez a 
tridentina, in Ballettino del Connglio provinciale Year XXXV, No. 7-8, PP- ^ 9 - 

192, .April 15-20, 1922 ; Dati analitid dei vini della Venezia Tridentina dell’ullimo ventennto, 
Ibidem, pp. 193**195 I PAinzzA, T., Della produzione e del commcrcio vinicolo nel Trentito 
Ibidem, pp. 196-201, {F.d.) 
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in alcohol, but they have a pleasant flavour and are stinuilant and 
smooth to the palate. Riesling Italico , if it comes- from favourably 
situated places, also enjoys a certain reputation in the market. 

The better table wines are called “ special wines For the white 
kind, “ Nosiola ’’ and “ Garganera " grapes are used ; for the red wine, 
“ Negrara which in some places also furnishes a bottling wine. '' Grop- 
pello is also superior to the ordinary wines. But the wines of the Pro- 
\'ince most in request are " Marzemino and " Teroldico The former 
is alcoholic, delicate and slightly scented ; the latter has a- strong bouquet 
with a special aroma and a high alcoholic strength ; it is rich in colouring 
matter and does very well as a wdne for mixing and for bottling. 

In the Sarca Valley (Dro), Trebbianc ” gives a scented wine of the 
Marsala kind, which is called vino santo From the “ Nosiola " grape 
of the neighbourhood of lake Toblino and of the Pressano and Somi (Favis) 
hills an excellent wine called “ natalino " or “ vino santo ” is made by 
the straw process. “Rhenish Riesling,'’ " Traniinef, “ “Bourgogne,” 
“ Cabernet, “etc. from the Trentino are all excellent wines which are equal 
tc the best vintages. The chemical composition of the principal wines 
mentioned is given in the following Table :~ 


Chemical composition of the principal Trentino wines. 


Variety 

Alcohol 

Acid iLy 

Acetic 

acid 

Dr>- 

extract 

without 

Ash 







of volume 

. 







Grammes 

per litre 

— 

Red table wine (Rovereto zone) . . . . 

S.89 

5-92 

0.70 

19.27 

2.31 

Red table wiue {Alezolombardo zone) . 

9.25 

6,20 

0.60 

19.00 

2.20 

ttTiite ‘‘Vemaoda”. 

8.90 

6.52 

0.79 

16,00 

i-5f 

“ Riesling Italico ”, 

10.00 

5,22 

0.97 

21.13 

2.74 

" Nosiola ” 

10.93 

5.40 

0.64 

16.32 

1.52 

“ Groppello 

18.64 

9.24 

0.26 

2354 

2.74 

" Negrara ” 

1 1. 7 1 

5-40 

0.62 

20.27 

2.09 

“ Marzemino ” 

12.64 

5-^4 

0.58 

20.78 

2.14 

“ Teroldico ** 

12.47 

6.00 

0.72 

22. 6j 

2.22 

“ Vino santo 

14.17 

7*52 

0.99 

145.80 

2.40 





(total) 



F. D. 


1364 - The Deferrage ” of Wines (Report of the Governor General of Algeria)* — 

PouGET, (Professeur h la Faculte des Sdetn.'es, Directeur dn I^boratoirc de Chiiiue 
agricole et industrielle, Alger) and Bomnieb (Chimiste attache au dit Laboratoire), in 
Bulletin Agricolc de VAlgsrie, TiiTtisre-I^I<JyoCf 2nd Seric?, Year 25, No. 2, pp. o3’43- 
giers, February, 1922. 

Certain wines are known to shotv turbidity on exposure to the air, and 
this alteration is called casse. If these wines are poured from one ves- 
sel into another or left in an open receptacle they sooner or later become 
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thick. This has been found to occur especially with white wines ; these 
become colourless, turn milky and finally deposit a dirty white precipitate. 
In the case of red wines, the pigment is almost always precipitated, an irri> 
descent film first appears on the surface, then the liquid becomes com- 
pletely turbid, and after some hours, quite a large quantity may have 
become '‘casse'\ The colouring matter becomes insoluble and turns 
more or less brown and floats upon an almost colourless liquid; later 
it falls to the bottom where it forms a purple precipitate. The other con- 
stituents of the wine also become altered and the vinous flavour disappears. 

Two kinds of casse, the oxydasic and ferric are recognised. The form- 
er is due to the presence of soluble oxydasing ferments that introduce 
oxygen into the colouring matter, thus altering it so that it precipitates. 
This was discovered as long ago as 1894 by Bouffard who also suggested 
the means of remedying this trouble. The wine must be heated to 650 c., 
or else sulphur dioxide or bisulphites added, to render the oxydase inactive. 
At the present time the addition of sulphur dioxide and of its salts is gen- 
eral, and hence this wine disease no longer occurs. Ferric casse is much 
more serious ; it also was reported by Botjffard, but somewhat earlier, 
viz., in 1887. He found the deposit contained as much as 10 % of iron 
(determined as ferrous-ferric oxides), and showed that the introduction 
of- a ferrous salt is enough to cause a tendency in any wine to become 
turbid. BoijFFARD recognised that this disease is not checked by means 
sufficient to destroy the oxidase ; heating is wholly ineffective and .sulphur 
dioxide only succeeds in checking the alteration until it assumes consider- 
able proportions. Tartaric acid however stops the change and masks 
the iron reaction. These statements were confirmed by Lagatu who 
persuaded the everts to adopt his opinion. 

As Fonzes-Diacon has shown, the white precipitate is almost entirely 
composed of basic ferric phosphate associated with a small amount of 
basic calcic phosphate and containing colouring matters. It is clear that 
the ferrous salts are oxidised by the air and transformed into ferric salts 
which combine with the phosphoric acid and precipitate it ; the precipitate 
carries with it any foreign matters present. In red wines, the ferric salts 
can also react on the colouring matters. 

The researches of A. Gautier have proved that these colouring 
substances are tannoids, i. e.. compounds possessing the properties of tannin 
which can be divided into three groups : i) a yellow pigment, very resist- 
ant to oxidation — 2) red pigments, or oenolins, some of which are sol- 
uble and others insoluble in water - 3) violet pigments, or mttocyan^ 
ins, that appear to be ferric salts ionisable by cenolins or their aimno- 
derivatives. (Enocyanins occur largely in the black grapes of hot 
in the presence of air, the ferrous ion becomes ferric by oxidation whicn 
causes precipitation of the tannoid substance. This is one of 
of the clearness of old wines and of the instability of thick wines ' ^ 
bring about casse bleue or the blackening of wnes. CEnocyanins are ho ■ 
ever frequently not present in many red wines and in all white 
and in these cases, casse blanche occurs. The grapes used for jaa 
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^liese wines contain iron, but this only occurs in traces, or in the form of 
jjon ionised organic combinations, and thus has no power of reaction. The 
Ij-oh found in the white precipitate of these wines must undoubtedly have 
been introduced during the manufacturing process ; it is derived from the 
iron used in wine-making plant, vats, beaters, pressers, pipes, etc. The 
acid of the must and wine attack the iron, the sulphur dioxide is stiU more 
active, especially if it is present in considerable quantities; 6-10 gm. 
per hectolitre should be sufficient, especially if the wine is also cooled if 
necessary. In order however to dispense with the refrigeration process, 
larger quantities are introduced with the result that the solvent power 
of the iron is increased and casse ” insues. Bisulphides, particularly 
sodium bisulphide, have a similar effect when used instead of sulphur 
dioxide. Owing to the presence of phosphates in the wine, most of the dis- 
solved iron iS' precipitated as ferric phosphate. Wine should normally 
not contain more than' iCK)-300 mgm. of phosphoric acid per litre, but now- 
a-days, ammonium phosphate is added to the must to promote alcoholic 
fermentation, as much as over 30 gm. per hectolitre being sometimes intro- 
duced ; the results of this addition which encourages casse fck«c/»g(amilky 
appearance), have been reported by Fonzes Diacon. 

In order to prevent this form of casse, some wine-growers have limited 
or suppressed the use of iron or cast-iron apparatus and have adopted glazed 
ware receptacles. 

Another way of attaining the same result consists in the introduc- 
tion of organic acids that dissolve the basic ferric phosphate and thus mask 
its presence. 

Botjffard recommended for this purpose the addition of tartaric 
acid, sometimes in considerable amounts, up to 500 gm. per hectolitre, 
but this process is no longer permitted. Citric acid may be used, which 
is even more effective, provided the dose he sufficient, but as the French 
regulations limit the amount to 50 gm. per hectolitre, the wines continue 
to become turbid. 

A few unscrupulous dealers use a mixture of gelatine and ferrocyan- 
ide of potassium which possesses the property of precipitating the ferrous 
and ferric salts in the form of Prussian blue, which is afterwards removed 
by filtration, but in the presence of the organic salts of wine, tills reaction 
is not complete. As fast as the organic acids become oxidised, the rest 
of the Prussian blue goes on precipitating, especially if the pseudo-clar- 
if\lng agent is employed to excess. Blending with another- wine also 
gives rise to casse bleue. It should also be observed that owing to the 
unstable nature of ferrocyanide, hydrocyanic acid may be produced, so 
that this treatment is dangerous. 

Excellent results have however been obtained b)' the Grandchamp- 
^Iatat^ZIX method. This consists in introducing oxygen into the wine 
by means of a Chamberland filter under a pressure of 4 atmospheres, 
oxygen makes tiny bubbles forming a true emulsion which lasts from 
^ to 3 days. The ferrous salts in this wine which is supersaturated with 
vet}’ finely-divided oxygen, become oxidised and are precipitated in the 
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foim of ferric salts. All the precipitate settles if the wine is left iindis> 
turbed for three weeks, or it can be clarified quickly with gelatine, 
the case of white wines, it is necessary also ^ to add tannin ; in red 
wines, the oxygen transforms the various tannoids into tannin. Appara- 
tus is now made that allows several vats to be treated simultaneously. 
The treatment is simple and neither troublesome nor offensive, and has 
the additional merit of being economical. The amount of oxygen used 
is I m® per 200 hectolitres, and the present price in Algiers is 5 frs per 100 
hectolitres. The analyses made by the authors have show that the great- 
er part of the iron is removed by this method. Thus the iron content 
of a wine rich in iron feU from 52.5 to 29.5 mgm. per litre. In certain 
cases it is necessary to repeat the treatment. b. V. 

1365 - Studies on Wine Mould and Mouldiness in Cellars in Italy. — ciferri, r., 
in Rivista di Ampelografia, Year III, No. i, pp. 1-5 ; No. 2, pp. 17-22; No. 3, pp. 32-39; 
No. 4, pp. 49-5i- Alba-Eivomo, January- April, 1922. 

There is very little literature on cellar mould and such as there is 
deals mainly with means of preventing it. The writer was therefore induced 
to undertake an experimental study of the subject including deter mi ration 
and count of cryptogams li\dng in cellars, attempts to grow these moulds 
in wines and musts, under varied conditions, until the agents producing 
the mouldiness were identified by classifying their different odours, and, 
at the same time, experiments in an inverse direction to isolate the agents 
causing bad condition in wines, an examination of the conditions ol 
the mouldiness, methods for treating affected wines. 

By exposing Petri capsules to the air of the cellars, transplanting wood 
and cellar-wall cryptogams direct and then transplanting them to meat 
broth and agar in succession, the writer isolated : Penicillium crustaceim, 
(B.) Fries P. glaucum Link.) - P. rosetim Link. - P. himkok 
aidem. - TricJwderma lignofum (Tode) Harz. -- Verticillimn pmm 
Bonord. — F. lateritium Berk. - Sterigmaiocystis nigra v. Tluegh. - 
Spicaria elegans (Corda) Harz. - Aspergilhis virens Link. - Tndio- 
thecium rosciim Link. - T. candicium - Oospora nivea (Fuck) Sacc. and 
Vogl. - Cladosporhim herbarum (Pers.) Link. - Coniosponum fhaeo- 
^permum (Corda) Sacc. - Torula monilioides Corda var. glohosa Ferram 

- Helminihosporium ohclavatum Sacc. - Stachybotrys alternans Bonord 

- Epicocemn vulgare Corda - Rhizopus nigricans Ehrenberg. - m- 
cor mitcedo L. — Rhacodium cellare Pers. — Ozonimn hgnorwn Fic 

While in the open air, the capsules being placed on the windows 0 
the cellars, the number of the bacteria is more than double that oftlv 
jungi, in the cellars the fungi are more than twice as numerous as the ac 
teria. The maximum number of fungi is found where work is earner on 
in a busy place, the number of micro-organisms is 7-9 times greater a 

in quiet places. .1. 

The characteristic odour of mould is communicated to the ^ 

an Actinomycete isolated by the writer both from the air and from moui . 
wine It does not seem completely to coincide with any of the spec - 
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l^therto descrited and the writer proposer to give it, for the time being 
the name of Streptothnx {Achnomycei) Sanninii u. sp It lives on 
wood of the casfe and if placed in contact with the wine or must it does 
not develop either because of the content in acidity or alcohol, or 'because 
it necessanly requires air for existence. As its odoriferous principle is 
ffliich more soluble m alcohol than in water, the finer and more alcohoUc 
the wine is, the sooner does it assume the mouldv smell and flavour 

Prof. Sannino {Trattato comfleio di enolonia, Turin 1020 Vnl II 
pp. 217 and sq.), distinguishes 4 different mould odours’- i) odour and 
taste of real mould ; this is the most frequent and is treated with olive 
oil ; 2) the .sapore di tempesta ”, which is both a mouldy odour and a 
very disagreeable flavour, at once styptic and bitter, attributed to the 
Penicillium crustaceum ; the specific treatment is a fresh fermentation • 

3) sour taste imparted to the wine throngh contact with staves attacked 
by mould and damp, which requires to be treated by a new fermentation ; 

4) dry taste ; to be treated both by a new fermentation and by oil. 

The first type of mouldy odour is generally attributed to the Penicil- 
Him ; the writer’s experiments are said to prove that tlris is a mistake, 
because this type is produced by the Sty eptothvix Suyininii, which he has 
isolated. 


As means of prevention rinse the barrel with wine after first washing 
with water and close immediately afterwards ; or wash with sulphurated 
wine ; or sulphurate the barrel. Means of cure : treat the wine pure with 
olive oil (i %). Arachis, cottonseed and sweet almond oils may, as the 
writer has observed, also be used for the same purpose, provided they are 
well purified, colza and rapeseed oils give rather good results ; soy oil takes 
ofi the odour but not the mouldy taste ; castor oil and raw or Ijoiled lin- 
seed oil take off the odour but leave traces of their sickly flavour. In this 
respect, purified vaseUne oil (colourless) is superior to all others ; a treat- 
ment with as little as '0.5 % is sufficient ; after use, if an emulsion is made 
ivitli water, or alcohol, in which it is insoluble, the mouldy smell passes 
nto the alcohol and the oil may be used again. On the other hand vase- 
ine oils coloured artificially with aniline dyes should never be employed (i). 

F. D. 


[366 ~ Process of fermenting Maize Stalks for making Acetone, Alcohol and vo- 
latile Acids. — Petersen, W. H., Fred, E. B. and Verhulst, J. H., (Department 
of Agricultural Chemistry and Agriailtural Bacteriology, University of Wisconsin), in 
Journal of Industrial and Engineering Chcmiitrv, Vol. 13, Xo. g, pp. 757-7 Septenv 
ber, ig 2 l. 

The writers describe some fermentation experiments, made with Ba- 
cillus aceioethylicum, on a syrup of maize stalks, obtained by hydrolysis. 
The principal products obtained with this bacillus are acetone, et hylic 
dcohol, formic acid, acetic acid and caibonic acid gas. 


(1) See /?. February igrr, No. 199, {Ed.) 
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The biochemical relations between these products are very intimate ■ 
with a large production of acetone and alcohol there is a small yield of vol- 
atile acids, while with a large production of acids, the yield of acetone and 
alcohol is very small. These variations in the yield of products are caused 
by the reaction of the solution an alkaline leaetipniavours the produc- 
tion of acids, while an acid reaction favours the forination of alcohol and 
acetone. The writVrs prepared the fermentation solution by hydrolysing 
the stalks with dilute sulphuric acid. After hydrolysis they neutralized 
the excess acid with lime water. The insoluble residue is compressed and 
washed several times so as to extract as much sugar as possible from it. 

The production of sugar capable of fermentation (composed niaii»ly 
of xylose) depends on the quantity of acids, the volume of water, the du- 
ration of heating and on the pressure exerted during hydrolysis. The 
greatest yield of sugar (25-30 %) was obtained by heating for about i hour, 
under a pressure of 1.35 atmospheres, stalks mixed with 4 times their 
weight of water and with 8 % of their weight of acid. 

The writers next made numerous experiments to determine which 
are the best conditions for bringing abcut the fermentation of the sugary 
solution, obtained by the hydrolysis of the stalks. 

They began by preliminary experiments made in test tubes ; they 
next made several* series of fermentations in glass globes of about i litre 
capacity. 

The fermentation was carefully followed and the fermentation solu- 
tion was subjected to continual and close analysis. 

From the analyses made it was concluded that an almost complete 
fermentation (90 % of sugar transformed) was obtained in a receptacle 
partly filled with coarse coal cinders. 

The bacteria adhered well to these cinders, so that the whole culture 
was well distributed. By drawing off the fermented solution, at the end 
of fermentation, and by replacing it by fresh solution, taking great care 
not to disturb the layer of bacteria, the writers obtained a continuous and 
rapid fermentation. ■ ■ i. 

In this process of fermentation, one of the most important points wbch 
has to be considered is the reaction of the medium. The acidity should 
be continually controlled and corrected when necessary with carbonate ol 
lime. This neutralizes the excess of acidity which is produced during fen 
mentation. By working in the best conditions, the writers obtained the 
following yield : — out of 100 parts by weight of stalks, they .got 2.7 % 
by weight of acetone, 6.8 % by weight of alcohol and 3-4 /o weig t 

cf volatile acids. ^ , 

In conclusion these experiments have shown that maize stalks e 
used as raw material for the production of acetone, ethyl alcohol, an 
formic and acetic acids. The syrup obtained by the hydrolysis o maize 
stalks by means of dilute sulphuric acid, which contains mainly x3dose, 
was rapidly and almost completely fermented by Bacillus acetoethy tcnw, 
and gave the products named above. , 
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,367 - PoMibUltes ot the Plant Growth of the damp Tropical Areas for 
Materials for Liquid Fuel. - WnrcoaD II. n ,y,i, school of For Jry 
versify, New Haven, Conn.) m the Journal of Industrial and Engineering 
Vol. XIV, No. 2. pp. 131-152. Washini.non, D. C., Feb. t, 1922. 


Supplying 

Yale Uni- 
Chemistry, 


The futuie scarcity of the United States liquid fuel supply is now ‘^o 
appar^t that the question of its early replacement lias become a vital pro- 
blem iu national economics. A question involving the annual synthesis 
of some 4 900 000 000 gallons of a feasible gasoline substitute caUs for the 
development of new ideas and new sources of energy. The one great source 
of energy is undoubtedly the sun and the question how can this source 
best be utilized arises. The obvdous answer is to be seen in the growth of 
plant life from which, in turn, alcohol and other fuels may be made. The 
object of Whitford's article is to consider the possibilities of the tropics 
as a source of .transformed solar energy capable of being utilized for the 
production of liquid fuel. 

Wood Crops. — The raw material which is most abimdant as a pro- 
duct of the energy of the sun is wood and the moist regions of all tropical 
countries still contain vast areas covered with virgin forests. Only in tlie 
tropics is growth so rapid that enormous crops of wood could be raised in 
a short time, in order that quantities of wood sufficient to supply a large 
alcohol-producing plant could be grown on a small area.. Theoretically 
the moist tropics should have a double or even higher capacity to produce 
a given quantity of cellulose in a given time than temperate regions. 
This is actually the case in practice. Measurements of certain species of 
average hardwoods in the tropics indicate that they grow from three to five 
times as rapidly as such woods as cottonwood and white birch in United 
States climates. One acre of ground in the tropics can be made to yield 
as much timber in a given time as five or more acres in temperate regions, 
and, other things being equal, the cost of assembling this raw material at 
the factory would be greatly reduced. 

. Bamboo Crops. — Measurement made in the Pliilippines show that 
culms of certain species, of bamboo will attain a height of from 66 to 82 
feet in a single season ; most of the growth takes place during three months. 
Two to three years are required for the culms to harden. Unfortunately 
little or nothing is ki].own concerning the areas of bamboo in the tropics. 
In the eastern tropics it is found in pure stands or mixed with hardwoods 
over vast areas, while in the western tropics it is of very limited occur- 


rence (i). 

To depend on bamboo for paper pulp or for alcohol, planted crops 
must be raised. A rough estimate of the cost of bringing them to maturity 
(5 years) is about §26 pr acre, but when once established and properly 
managed such plantings could be made to ^field crops indefinitely. The 
yield per acre might perhaps be doubled and the acreage reduced one-half 
by selecting larger species. It is of interest that in the Philippines alone 


(0 Set R. jg22. No. 60. {Ed.) 
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Taijlk I. — Yield from small sized hamhoo forests in the Philippines. 


Average yield per acre of dry material r4 long tons 

Average yield per acre of puip , 3 short tons 

Estimated average yield per acre of alcohol at 40 gallons to ton 

of pulp 280 gal. 

Acreage necessary to produce heat equivalent to 1920 production 

oi gasoline in United States , 27.000.060 

(42.200 sq. m.) 

Amount of alcohol from this area 7,300.000.000 gal 

Acreage necessary on 3 years’ rotation 81.ooo.9no 

(126,600 sq. m.) 

Average cost of raw material per gallon of alcohol $.3 = 1/3 


there are some 68 000 square miles of cut-over waste lands in grass ami se- 
cond growth forests that might be made available. 

ISfiPA Palm. — * While alcohol can be obtained from the infloresc- 
ence stalk of many palms, the nipa seems be best adapted for its com- 
mercial production. 

Table II. — Yield and Cost of Alcohol from Nipa Palm. 

750 plants per ha. that can produce sap 

43 litres of sap per plant per season 

32.250 litres of sap per ha. 

6.5 per cent, of sap alcohol. 

2006 litres of alcohol per ha. = about 210 gallons of alcohol per acre. 

Cost of raw material per gallon of alcohol, 12 cents. 

The annual production of nipa alcohol in the Philippines is nearly 
3 000 000 gallons and only a small part of the entire area is under production, 
part of which is planted. The largest continuous area of nipa palm in 
the Philippines is about 22 000 acres. 

No data are available for the total acreage. Much more extensive 
areas are known to exist in Borneo and part of the mangrove swamps of the 
tidewater throughout the Indo-Malay region. To make up the equival- 
lent of 5 000 000 000 gallons of gasoline produced in the United States in 
1920 would require an area of more than 50 000 square miles. If all the 
tidal swamps of the Indo-Malay tropics were planted with nipa the area 
available would probably fall far short of tihs. 

Wild Grasses. — About 40 per cent (48 000 square miles) of the de- 
o'rested area of the Philippines is covered with two wild grasses, m- 
« cogon » (Imperaia exaltaia) , known in other parts of the Malay regions 
as « langland grass » and « talahib » {Saccharum spontaneum) . Experiments 
indicate that these grasses especially " cogon ", compare very favorabh 
with esparto grass in regard to yield of pulp, averaging about 45 per cent 
by the soda process. The « cogon » is a grass 5 or 6 feeet in height and 
found in the drier soils, while « talahib », found in the damper soils, reach^ 
a height of 9 to 10 feet. In some parts these grasss could be made to yiel 
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two crops per year. Unfortunately, no figures are available for their aver- 
i -e acre yield. 

In other parts of the tropics there are large areas covered with grasses 
at might be suitable for paper making and possibly alcohol, among which 
jy be mentioned the <ccana brava » [Cynerium sagitiaium), a large bam- 
>o-like grass found throughout the moist tropical region of America. It 
citltivated in many parts especially Columbia and Venezuela, for con- 
niction purposes. 

AGRicubTiXRAb Crops. — Reliable average statistics concerning the 
\ltivation in tropical regions of strictly staple agricultural crops are not 
^'ailable. The figures given below are therefore subject to correction as 
Iditional information becomes known. 

It is the author’s opinion thac of all agricultural crops cassava is one 
f the most promising to investigate for the production of immense quanti- 
[es of alcohol, since with improved methods of cultivation the yield per 
cre could undoubtedly be considerably increased 


Table III. — Cost and yields of cassava. 

yit'kl per acre of roots , in tons 

Cost of raw material per ton s $ 

Per ton yield of alcohol gal 

Per acre yield of alcohol 300 gal. 

Cost of raw material per gallon of alcohol ^ V3 

Aoieage necessary to raise the equivalent of the piuduc- 

tioii of alcohol in U . S. 2 /c»m>(>oo 

fabout 40,000 sq. m.). 


Maize is extensively grown in the tropics but only exported to a slight 
xtent. 

Possibly two crops per year might be raised with a production of 40 
lushels; the same amount of maize would be raised in the tropics as in the 
,'nited States, on an area one-half the size. This high rate of prodtictioii 
voiild seem somewhat problematic in view of various adverse factors. 

. In the tropics the rice crop usualh* takes four to five months to mature. 
iVhere the rainfall is sufficient it can be groun without irrigation. It is 
probable that if the proper amount of soil moisture could be had, sa\ by 
irrigation, two crops per year could be obtained. 

Wliile cotton is of tropical origin, most of the world’s production comes 
from tlie North Temperate region. Continuous rainfall and much clou 
is detrimental to the growth of cotttm ; hence very moist tropical regions 
are not suited to its production. In regions subject to drought irrigation 
is necessary. While there are many extensive regions in the dner pa s 
of the tropics that could be made to yield larger amounts than they are now 
dicing, it is probable that the production i>er acre in the tropics cannot be 
increased over that of the best portions of the I nited States cot on ->e 
Sugar cane is essentially a perennial crop. Black strap mo asses roin 
tefluing sugar is the present source of most of the I nited States in us ric 
alcohol. 
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The above is an iiiconiplete review of the possibilities of the tropic 
to produce crops of foodstuffs and wood capable of application to the 
facture of cellulose and alcohol. T-ittle or nothing is known of thepossj 
bilities of many of the wild forest products for the manufacture of 
suitable for paper making, or the amount of alcohol that they will yield ij 
distillation or by fermentation processes. Until the fast growing 
suitable for these purposes are found it is useless to talk about produci^ 
them on a large scale. The few figures given serve merely to indicatetli 
possibilities and are based on admittedly limited data. 

The evidence, however, is conclusive that the tropical sun lias the po^ 
er to store up more energy in the form of cellulose in a ^ven time than ti 
temperate sun, and if this energy is in a utilizable form it is left to hiiina 
ingenuity to overcome the difficulties of finding the means for its profrtabl 
application. - B. 

1368 -- The Sweetness of Cane and Beet Sugars and their Value for Jam Making.- 

OOmviE, J. r., in Chemical Indur.try, Voi. XIJ, No. 16, pp. 343‘345- londoj 

August 31, 19--^- 

At present there are in the market two qualities of cane and 
sugar t) refined sugars ; 2) unrefined sugars. The former are obtainei 
by dissolving crude sugars a second time and by treating them withanuna 
charcoal to purify them and finally letting them recrystallize. The sugii 
so obtained is formed of saccharose almost chemically pure (99.95 
and it is difficult to determine the impurities which it contains. Deiira 
tion from cane or beetroot makes no difference in the sweetness of the ai 
gar or in its value for making jam. Unrefined sugars are obtained b 
filtering the syrup and by washing it with water and steam in ceiitrifug 
ing apparatus. The best unrefined sugars contain 99.5 % of saccharos 
The difference between refined and unrefined sugars consists in the presecc 
of reducing sugars, ash and non-sugary organic substances. Unrefiw 
sugars derived from the sugarcane have a slightly acid reaction. Ibe 
contain reducing sugars and have an agreeable smell derived from tb 
syrup. Sugars derived from beetroot do not contain any reducing sugar; 
and are often slightly alkaline. Sugars of inferior quality may retain tb 
disagreeable odour which is characteristic of beetroot syrup. 

Many merchants and physiologists think that cane sugar, though con 
taining the same percentage of saccharose as beet sugar, or even les.s, 1 
sweeter than beet sugar. The writer explains the difference by the lac 
that the sensation of sweetness, felt by certain nerves, is affected h) t 
sensations of acidity, alkalinity, etc. which are felt simultaneously hyotne 
ner\^es. Thus traces of acidity increase the sensation of sweetness an 
traces of alkalinity decrease it. I'or example. Demerara sugar, obtame 
directly from sugar-cane synip which contains a certain amount of aci^ 
seems sweeter than refined sugar ; it contains, however, 4 % less saccharoa 
The aromatic substances in sugar have also a great influ ence. Coiij?equen 
it is suggested that a small quantity of vegetable acids and aroin 
substances should be added to, sugar to increase its sweetness. 
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I The value of sugat for making jam depends on several conditions the 
|„,ipal of which are as follows : - l) absence of micro-organisms capable 
Scausing fer^ntation , 2) reaction of the sugar, which should be neutral 
ijUghtly acid Formerly refined sugars only were used in making iam 
it it is now taown that when refined sugars are treated with steam 
bacteria m themare killed. As regards reaction, beet sugars were always 
;tni.sted, but these sugars are now obtained in a high degree of purity 
d are qniie satisfactory for jam making. ^ 

Having analysed 2000 jams, G. W. Shaw concludes that those pre 
icd with beet sugar are identical with those prepared with cane sugar 
rther, he found 99.7 % of saccharose in beet sugar and 99,8 % in cane 


A. d. B. 


- Bread-making with Manioe Flour (.). - Alves du ii„a, a. m. (rre.id.ntc 
da Coinpanhia Guatapara), iji Revislada Sociedade Rural Bra^ihira, No. XXVI, pp 4^9 
Kio fie Janeiro, August 1922. 

In Brazil manioc flmir cost in 1922 400 reis (abont iif/: at par) per kg • 
leat flour, almost all imported, cost double. Hence much research and 
perimental work was undertaken with the object of utilizing manioc 
ur for bread-mkit^ ; so far however the results obtained have not been 
isfactory. For this reason the writer considered it worth while to call 
:ention to the method used most successfully by the “ Companhia Gua- 
lara ”, wliich manufactures manioc flour and makes bread with it. 

Two kg. of manioc flour is kneaded with the requisite amount of water 
i allowed to remain in the kneading-trough for an hour. Any yeast, 
t preferably breweis yeast, is mixed with the dough. 2 kg. of wheat 
iir is kneaded separately, and this dough is mixed with the first and the 
.ole is carefully worked up. The quantity of wuter to be used is the 
ne as for 4 kg. of pure wheat flour ; as the manioc flour is the more 
5oibent, after previously measuring the water, only that which is left 
en the manioc flour has been kneaded is used for kneading the wdieat 
ir. F. D. 


0 - Production of Olive Oil in Greece ( — L' d^Athhirs, Vear I, 

Xo. 29, pp. 458-.}.5g. Athens , 2-1. s Aug. 102?. 

The production of oil in 1920 wus most abundant, anieiinting to about 
)ooo tons. This quantity may be divided into three classes : — 

1) Superfine oils, including oils of from i to 2 degrees of acidity 
representing a very small portien of the total prcducticn. They are 

:duc(;d in the Ionian islands, Mytiknc and Arvali. 

2) Table oils, including Greek (dive oils of from 3 to 7 degrees of 
dity, and representing about of the total product ic 11. They come 
tn the Pclopenesus (Kranidi, Astros, Calan:ata, Cythieu, etc.), M^dilene, 
le Provinces of Crete and the Ionian islands. 


R. (Xt, I„,2, No. IK,-, [iui] 
Sf.e R. Oct. 192?, No. H)9o. l 
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3) Industrial oils. - These oils have from 8 to 25 degrees of acid] 
ity and represent about the remaining two fifths of the total prodiictioj, 
of Greece. They are produced in Crete (Kanea, Rethymnos), at 
and in some Provinces of Old Greece. These oils can be used in indiisttv 
and soap-works. The export of these. 3 classes of oil began on May 15 
1921 after permission of the Ministry of Revictualling and has amounts 
to 7 million okas (i oka = 1.25 kg.). The prices of oils during the yea 
1921 have undergone great fluctuations due on the one hand to forecast 
of a short production for the current year, forecasts which have been rcaj 
ized (for the crop only amounted to about 4c 000 tons) and, on the oth 
hand, to the'heav>^ fall in the Greek exchange. G. A. B. 

1371 - The Grape Syrups and Preserve Industry. — borohim., in Ghmakd, cm, vj , 
industriak ed appHcaia, Vol. XV, No. 9. PP- 396-402- -Milan, September 1922, 

With a view to the increased development of the vine growing ii 
dustry, an attempt has been made for some time past, not only on tlie parij 
of the trade, but also by economists and persons interested in hygiene’ 
to use grapes for other purposes \dz., the manufacture of sweet substances 
containing no alcohol ; must, syrup, preserr^e, etc. 

Whereas alcoliol is not a true food and is to a certain extent injurio^ 
the grape-sugar which is the chief constituent of must has a high nutri 
tive value and from the health standpoint is superior to beet and cm 
sugars, for in the must, it is associated with ferments that facilitate it 
assimilation. 

The composition of must is as follows : glucose (120 to 240 gm. pe 
litre), tartaric acid, malic acid, tannins, other acid and neutral organi 
salts (5 to 15 gm. per litre), albuminoids, lecithin, gums (8 to 14 gm. pc 

litre). . 

Grom concentrated musts, the lecithins and albtinunoides are mm\ 
ed, being insoluble compounds. In concentrated syrups, the sugar coi 
tent is double and three times as high, or even higher, but the initritiv 
substances are for the most part lost. 

When concentration is brought about by the agency of heat, tl 
ferments and aroma are destroyed. The prevention of this loss is tl 
subject of much experimental work now in progres.s. 

The home-manufacture of must and its products dates from reiwi 
antiquity. In Emilia especially, it is the custom to prepare the 
ghit ” (juice) by reducing the must to % and adding flour. In oth 
districts, some of the acidity is neutralised by the introduction nf nu 
ble-powder or chalk. 

There are no industrial establishments of any size which are engag 
solelv with the production of concentrated musts. 

The author gives the general scheme of such an cstablislmient a. 
describes the various stages of the industrial process. Eirst 
is obtained. The grapes selected are weighed and put into mecu ^ 
beaters and presses. The must may Ire treated in 2 different wa>v 1 
the preparation of a simple or sterilised .syrup at the lowest possiwe 

[i3T«-l3Yl] 
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perature, it if cleared by filtration and bottled. In making concentrated 
products, the must should be freed from acidity by chemical reagents 
(calcium carbonate, etc.), then passed through a filter-press and concen- 
trated in a vacuum at 50^-600 C. The concentrated syrup, which resem- 
bles grape-jelly, can be sold as it is, or used as a base for special syrups 
preserves, etc. 

Calculating the must yield at 50 %, one (juintal of grapes of an aver- 
age of i8« (glucometric) yields 24 kg. of semi- concentrated syrup with 
50 % glucose, or 16 kg. of concentrated syrup with 75 %. 


Grape Prodttcis. 

Fresh grapes 

washing and disinfection 
beating 
pressing 


Light Must 

I 

defecation and removal 
of acidity 

I 

passage through 
filter- press 


Purified tnu.st 


Virgin Pomace 


treated again 


concentration 


Precipilaied Turiraics 


concentrated syrup 


used again 


for beverages for presers'es 

50 % syrup 75 % syrup 


IVorktni^ Up the (grapes. — The residue after pounding, is composed 
of unfermented pomace containing a certain amount of must. The 
pomace can be distilled with the addition of a little fresh must, to make 
sour wines, or for the extraction of alcohol. The pomaces resulting from 
the two processes are composed of 2S % pul]), 48 % skins, and 24®{, pips. 
The first by-product is cream of tartar; this is extracted with boiling 
water, in which it crystallises. The cream of tartar present in pomaces 
ranges from 1.5 % to 5 %. 

The pips are separated niechanicalty from the pomace , they contain 
14 to 20 % oil, 9 to 12 % carbohydrates and 10 to 11 % nitrogenous mat- 
ters. They can be worked over again to yield crude oil for lighting and 
soap-making ; this oil, if refined can be used for human food, and cakes 
made from it are given to stock. A colouring matter, oenocyanin, is 
obtained from the grape-skins. The pips and skins of grapes are giound 
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to make cakes and can also be used as a fertiliser either alone or prefer- 
ably mixed with dung. The stalks may be employed as fuel, and yield 
an ash containing 40 % of potash. 


Working up of by-products. 


Virgin iyotnaces 

I 

Second pressure 


Pressed pomaces Must for sour wine 

! 

extraction of tartar 


Solution 

precipitation 


Impure tartrate 

i _ _ ; 

Working of the tartars 
Tartar 

Tartaric Acid 


■j 

exhausted musts 


! 

separator 

! 


i 

Fatty substances and skins 

1 

pips 

1 

\ 

desiccator 

1 

crusher 

1 

1 

mill 

1 

1 

cauldron 

j 

i 

j 

press 


1 

residues 

j 

disintegrated mass Ckcdf, Oil 


Ocnofarine + Exhausted 
— Molasses . 

kneading trough 

i 

press 

I 

Cakes ix>r Cattle Feeding. 


pips 

I 


The grape industry therefore furnishes a great variety of products 
and none of the material is wasted. The working up of the by-products 
is technically more complicated than the manufacture of the chief pro- 
ducts. A well-organised establishment is absolutely necessary to deal 
with all the branches of the work. Owing to the present variable con- 
dition of the markets, it is impossible to develop on a large scale, but the 
new industry presents itself under the most auspicious conditions, for 
its sole object is both hygienic and social, viz. the substitution for alcohol 
of products having great nutritive value which could in addition prove 
a source of considerable wealth, having regard to the fact that exportation 
would be an ea.sy matter. 

A. de 
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Dairy Prodaction in Cawcho-Slovakia (i). - i. chocknsky, ch. (Chef de 
riustitut lactologique}, Da producUon laiti^re en Tchecoslovaquie. ~ II. ^’Industrie 
du lait en Tclidcoslovaquie. III, De controlc de Tutilitc des atiimaux domestiques 
a I’aable. Bulletin du Minislhe de V Agriculture de la Republique Tchecoslovaque, 
Year III, No. 4, pp. 2.5-28. Prague, Oct. i, 1922. 

I, - According to statistics for 1911, there were 2279670 dairy 
ows in the Czecho-Slovakian Republic. According to estimated figures 
or the December 31, 1920 the number had fallen to i 984 457. 

Before the War there were 62 Czech co-operative dairies in the Repub- 
ic in which 19 million litres of milk a year were used and 23 Clernian co- 
iperative dairies which used 26 million litres of milk a year. There were 
)esides 392 dairies belonging to owners of large estates, to large milk pro- 
lucers and to Czech dairy farms dealing with milk production, on which 
million litres of milk were produced and 22 similar German establish- 
ments with a production of 8 500 000 litres of milk. Allowing for the milk 
lirectly consumed and the milk used in the dairies, there remains an excess 
of about 376 million litres which were utilized in the farms, faulty methods 
being often followed . The national production fully suffices for home con- 
^mption which is estimated at 190 litres per head per annum in the country 
[md 130 litres in the towns. 

I • Before the war, the annual production of cheese was 24 351 qx. in 
Kech countries and 52000 qx. in Slovakia. In the former the annual 
msumption exceeded the production by 14000 qx., but in Slovakia 
lere was a surplus production which comjiensated for the deficit. The 
reduction of butter was sufficient to cover the consumption, estimated 
: 5 kg. per head per annum. 

In Slovakia the consumption of butter is 3.75 kg. per head per annum ; 
i place of butter a thick small cheese called " brynza ” is used. 

The writer recommends : — development of dairy cow breeding, 
atioiial manufacture dairy products with a view to exportation, and 
ipecially the establishment of co-operative dairies and markets for col- 
:cting milk. 

II. — With the exception of the agricultural co-operative dairy of 
Toja and the co-operative dairies of Bohuso^ice, Louny, Tabor and Kolin, 
lie largest and best managed dairies in Bohemia belong to private owners, 
isau example mention may be made of the Radlice-Smichov dairy, which, 
efore the war, used 75 000 lities of milk and has branches (called " comple- 
lentary ”) wluch in times of emergency sent properly chilled, milk to 
^rague and at normal times converted it into dairy products. This dairy'- 
manufactures milk-sugar (exported to England and Holland) from whey 
nd the condiment well known under the name of " ilsa 

The wTiter recommends the establishment of similar agricultural un- 
^rtakings in Bohemia, at Prague and Plzen ; further, at least 180 co-oper- 
tive dairies should be started producing at least 100 Utres of milk 


(■) See R. Dec. 1921, No. 1 191. 
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daily and an establishment for making soft white cheese and smal] 
cheeses. 

In Moravia there are many co*operativ:e dairies {115 Czech, 29 German) 
which undertake successfully all branches of the dairy industry, but es 
pecially the production of superior quality cheeses. 

Silesia has 17 coK.perative dairies, a number which ought to be 
increased. 

■ III. — In Bohemia, control of dairy production (and of the corres. 
ponding consumption of forage) was introduced in 1905 by 41 control 
associations ; the number of controlled cows reached 10 262 in 1914 jjj 
Moravia, such control was introduced in 1909 and in Silesia in 

K. D. 

1373 - Condition of the Dairy Industry in Hungary. — KRKTsamER, k, [Budapest) 
in Molkerei-Zt’Hun^, Yejit XXXVI, No. 60, p. i557- Hildesheim, Sept, i:, joi " 

111 Hungary the breeding of dairy cows fell ofi during the war auj 
during the first following years, especially as regards the quality of the 
animals bred ; but it is now increasing and improving. In small centres 
and in the coiuitr\^, central stations have been established for collect- 
ing milk, which arrange for its immediate refrigeration and consignment] 
to Budapest in refrigerated wagons. At Budapest the distribution ol 
milk is carried out by two large central dairies. Each of them distri- 
buted 70000 litres in 1921, as against 140000 litres in 1914. 

In spite of this organisation and although Hungary produces more 
milk than is Tecpiired for home consumption, difficulties of various kinds 
(of transport, insufficient co-operation, etc.) cause the .requirements oi 
large centres, and especially of Budapest, to be barely satisfied. Afairlv 
large quantity of unsold milk remains therefore in the country places, 
which serves to supply the acidified milk industries. As these have 1 
surplus production they supply mainly for export. 

The " Terra, Milchprodukten-Industrie A. G. " Company ivas 
formed at Budapest for the manufacture of acidified milk and for tk 
export of the produce. The numerous establishments belonging to it 
in the country collect the sour milk which is then sent to the central 
establishment in Budapest where it is prepared according to its quality. 
Most o.f the Hungarian coagulated sour milk is manufactured by tliis 
Company. 

Another of its products, which is exported to many countries is 
butter-milk curdled and dried (“ Trockeucpiarg the quality of which 
is very nearly equal to casein of French manufacture. The manufac- 
ture of cheese from sour milk is still only done on a small scale: the 01- 
niiitzer Quargel ” are mainly made in summer, especially for export, 
in v\dnter they are also used for home coiisum])tion. Recently methods 
of rapid ripening have been adopted and the manufacture of soft and hard 
cheeses has been started and rapid progress has l^eeii made. Gf 
former, the Catiiembert type is mainly made. Shee])'s milk is also luuo 
used. 
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In short, it may be said that the production of milk has decreased 
ill Hungary compared with the pre-war period, but that the dairy in- 
(iiistry has made progress. p P 

1374 " Scientifle and economical Study on Milk Refrigeration with Drum Reiri- 

gerators. — Rossi, F., in Annali deWIstihiio ^perimentale dt Cascificio in Lodi, Vol. i, 

No. 4, PP- 1 41 -1 50. lyOdi, September 1922. 

A comparative study of the methods of milk refrigeration most in use : 

1) with water ; 2) with water and ice ; 3) with water, ice and salt. The 
refrigerator used in this experiment had a drum and was capable of 
freezing 400-450 litres of milk per hour. 

This type has 3 essential parts : 

1) A rectangular section reservoir with an opening in the bottom 
closed by a special tap. 

2) IXnible tubular surface placed vertically under the reservoir. 

3) Cylinder .or drum, inside which a tube or spiral runs lengthwise, 
and of which one of the ends communicates with the tube for drawing 
off the water, and the other, by means of a pipe end, with the inner 
refrigerating surface. 

The milk passes from the reserv^oir through a perforated hopper whence 
it descends in a thin sheet on to the two sides of the tubular surface, then 
on to the outer surface of the drum and into the recipient placed below. 

The writer's observations, which he has set out in 3 tables, show that 
in refrigerating, the milk passed from initial temperatures of 33-34® C to 
150 C (on an average) with water — 7.8 to 10® with ice — 8.3 to 10.2® with 
water, ice and salt. 

As regards the increased degree of preservation acquired, the initial 
acidity (7. 2-7. 8 Soxhlet %) had passed, 16 hours after refrigeration, from 
0.2 to 0.4 ®^, whereas for the same milk not refrigerated, it had passed 
from 0.6 to 2.2 %. 

This result is confirmed by the reductase test : the quicker the milk 
has been refrigerated, the longer the time necessary’ for the decoloration 
of the methyl blue. 

Generally, the greatest falls in temperature took place when the pres- 
sure of the milk falling into the recipient decreased ; consequently to en- 
sure uniform refrigeration, the flow from the reservoir should be maintained 
at a constant speed. 

The best results in refrigeration are obtained by completely filling the 
drum with finely crushed ice ; the temperature of the milk was thus reduced 
to 7 ®/q ; it therefore cooled better than with the water, rough ice and salt 
mixture. 

On the assumption that a workman, who is paid fcs. 2.20 per hour, only 
looks after the changing and emptying of the apparatus, the cost of refri- 
geration with water only would be 0.55 lire per quintal of imlk ; with water 
and ice, which costs 14 lire the quintal, 2 lire per quintal ; and with water, 
ice and common fait which costs 0.14 lire per kg. 3 lire per quintal of milk 
refrigerated at about 8® C. 
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